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Mirror-coated lenses have proven very 
successful in giving the high myope glare 
protection without the unsightly appear- 
ance which usually is associated with 
minus sun glasses. The coating hides the 
fact that the centers of such lenses are 
almost white while the edges are very 
dark. 


We have successfully used mirrored lenses 
to hide disfigured eyes that have been 
damaged by burns and other accidents. 
These injury cases are always very grate- 
ful and use the mirror-coated lenses until 
suitable plastic surgery can repair the 


damage caused by the accident. 


Automobile drivers report good results 
from driving glasses that have the top 
one-third of the lenses coated. A slight 


ON 


tilt of the head puts the mirrored part of 
the glass in usable position. This feature 
is particularly valuable in the dusk of the 
early evening when completely mirrored 


lenses are not advisable. 


A yachtsman recently complained that the 
glare from the water was very annoying 
especially in early morning and late after- 
noon. As an experiment we tried coating 
the bottom one-third of his lenses as well 
as the top third. While he has not had a 
lot of time to try them out, the few times 


he did use them he was very well satisfied. 


Fishermen might find a glass so coated 
quite an adjunct to their fishing comfort. 
The upper coating will stop the direct 
rays from the sun and the lower coating 


will handle the glare from the water. 


“IF IT’S A LENS PROBLEM, LET’S LOOK AT IT TOGETHER” 
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A SCIENTIFIC CORNER 


WHERE OPTICAL PROBLEMS ARE DISCUSSED AND 
THE SOLUTIONS, AS SOLVED BY EXPERIENCE, INDICATED, 


PRESENTED BY 


THE HOUSE OF VISION 


BELGARD-SPERO, INC. 
CHICAGO 


MILWAUKEE AURORA 
HIGHLAND PARK 


MINNEAPOLIS MUSKEGON 


DES MOINES 


LENSES WITH MIRROR-COATING 


Mirror-coated lenses have proven very 
successful in giving the high myope glare 
protection without the unsightly appear- 
ance which usually is associated with 
minus sun glasses. The coating hides the 
fact that the centers of such lenses are 
almost white while the edges are very 
dark. 


We have successfully used mirrored lenses 
to hide disfigured eyes that have been 
damaged by burns and other accidents. 
These injury cases are always very grate- 
ful and use the mirror-coated lenses until 
suitable plastic surgery can repair the 


damage caused by the accident. 


Automobile drivers report good results 
from driving glasses that have the top 


one-third of the lenses coated. A slight 


tilt of the head puts the mirrored part of 
the glass in usable position. This feature 
is particularly valuable in the dusk of the 
early evening when completely mirrored 


lenses are not advisable. 


A yachtsman recently complained that the 
glare from the water was very annoying 
especially in early morning and late after- 
noon. As an experiment we tried coating 
the bottom one-third of his lenses as well 
as the top third. While he has not had a 
lot of time to try them out, the few times 


he did use them he was very well satisfied. 


Fishermen might find a glass so coated 
quite an adjunct to their fishing comfort. 
The upper coating will stop the direct 
rays from the sun and the lower coating 


will handle the glare from the water. 
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presbyopes are 


enjoying complete visual comfort 


because Doctors are prescribing 


UNIVIS TRIFOCALS 


Tae nutcHinson PRESBYOPIC CHART gives you a 
means of showing the patient his need for interme- 
diate prescription. It is designed to permit complete 
near and intermediate subjective examination using 
only one chart. Available free from your Univis 
Prescription Grinding Laboratory or by writing 
The Univis Lens Co., Dept. A, Dayton 1, Ohio. 


HUTCHINSON PRESBYOPIC CHART 
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See what you're missing! 


Trifocals clear up that arm’s length zone of blur 


More anv MORE, doctors are putting tri- 
focals to work for their patients. 


But there’s still a long way to go before all 
the people who need them have them. Fig- 
ures for 1947 show that of all the Univis 
multifocals prescribed with additions of 
1.75 D. or greater, only about 14% of these 


THE UNIVIS LENS COMPANY 


were trifocals. Now you can see what a tre- 
mendous potential is represented by the 
other 98%% who still need them. 


How many patients of yours are wearing 
bifocals with high reading adds? The pre- 
scription of trifocals will help them “see 
what they’re missing” too! 


DAYTON 1, OHIO 
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ELECTRICALLY 
ILLUMINATED 
DIAGNOSTIC 
INSTRUMENTS 


THE NEW 


No. 77 
“STREAK ” 


AN IMPROVED WELCH ALLYN INSTRUMENT 
FOR OBJECTIVE REFRACTION 


“BRIGHT LINE” FILAMENT 


(1) Affords smallest possible light source for 
readily recognized reflex action. 


(2) Determines astigmatic axis more easily. 


(3) Reduces annoying aberrations and 
“scissors movements.” 


DUOLUX COATED MIRROR 


Affords shadow free uniform light projection. 


FITS 
All Welch Allyn Handles. 


ADAPTORS 
Available for other makes of battery handles. 


Price $20.00 Head Only 
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: Your Skill Goes Further 


O degree of instrumentation can ever substitute for professional skill and 

judgment. But there can be no doubt that adequate instrumentation makes 
possible more efficient use of that skill. The Bausch & Lomb Hydraulic Chair and 
Unit makes possible a centralized refractive procedure. You gain the advantages 
of uniformly and critically precise refractive measurements, relaxation and co- 
operation of patients, and reduction of fatigue for yourself. You'll get more done 
with less effort, and you'll gain the satisfaction that all of your work measures up 
to a higher standard of excellence. 


BAUSCH & LOMB 


OPTICAL COMPANY ROCHESTER 2, N.Y. 
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MORE THAN MEETS THE EYE — It’s the __ of lens power and axis. You'll want to see the proofs 
Comparator. The new instrument that proves the the Comparator offers. Make it a point to have 
type and quality of materials used in the prescrip- _ your Soft-Lite supplier show you the Comparator— 
tion just as the Vertometer demonstrates exactness and how it works to safeguard your prescription, 
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N OW MORE ACCURATE VISUAL DIAGNOSIS 
IN THE EYE, EAR, NOSE ano THROAT 


WITH THE NEW, IMPROVED 


A.C.M.I. 
DIAGNOSTIC SETS 


American Cystoscope Makers offers the medical profession 
the finest line of Diagnostic Sets in its entire history. These 
new sets incorporate the outstandingly important feature 
—exclusive with the ACMI ophthalmoscope — of a coated 
lens system, greatly increasing the amount of light trans- ee 
mitted, improving definition and clarity of the image, and 

eliminating halo, flare and ghost images. 


Standard Set, Catalog No. 1106 fam 


STANDARD SET comprises ophthalmoscope head (with 
built-in color filter and aperture changer), otoscope head 
with 3 specula, medium battery handle and one spare 
lamp, in plush-lined case, with space for additional specula 
and tongue depressor. 


COMPACT SET, for the practicing physician, includes 
ophthalmoscope head (with built-in color filter and aper- 
ture changer), otoscope head, 5 ear and 1 nasal specula, 
small battery handle and extra lamp. Additional space for 
tongue depressor and more specula. 


LARGE SET contains otoscope head, 5 ear and 1 nasal 
specula, ophthalmoscope head (with built-in color filter 
and aperture changer), large battery handle, 1 extra 
lamp, with provision in case for tongue depressor head, 
additional specula and lamp replacement. 


PROFESSIONAL SET. This, the most complete Wappler 
set, incorporates an otoscope head with 5 ear and 1 nasal 
specula, tongue depressor head, ophthalmoscope head 
(with built-in color filter and aperture changer), large bat- 
tery handle, extra lamp, and rubber bulb for insufflation. 


AMERICAN CYSTOSCOPE MAKERS, INC. 


Frederick J. Wallace, President 
1241 LAFAYETTE AVENUE - NEW YORK 59, N. Y. 


"fessional Set, Catalog No. 1111 
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Compact Set, Catalog No. 1107 
Large Set, Catalog No. 1109 
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Here's the kit you've heen 
for. You ean now make permanent repairs 


but this highly attractive and practical kit is yours 
“fer only $8.95. You will find it to be a real practice bilder 
it’s so easy and economieat to se. 
a compact and sturdy unit contains. complete assortment of Front 
cand ‘Temple hinges. These include regular, fulvae, large 5 barrel an 
large 7 barrel hinges for replacement on Zylonite frames of all 

— manufacturers: Rivets, large and small Temple Screws, Nose Pads, 
— Serew Taps and 6 popular styles of Shields. Parts are contained in a 
partitioned heavy duty plastic box. Cement ‘and tweezers are also 
Now patients need never be deprived of their ‘glasses while 
are under repel and theyll bead grateful 


-ZYLO WARE | 


CORPORATION: 
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purchased individually. parts would cost $22 
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Penetrating 
prolonged anesthesia : 
of the nasal mucosa 


Surgical procedures in the nose which can 

be carried out under surface anesthesia 
include cauterization or removal of turbinates, 
puncture and irrigation of the sinuses as 
‘well as removal of polyps. 


Nasal mucosa! anesthesia following 
application of Pontocaine hydrochloride is 
intense and of long duration, and diminishes 
gradually. Frequent applications are 
therefore unnecessary. 


> tee Nose and Throat dosage forms: 
WINTHROP: STEARNS 2% solution, 1 fl. oz. and 4 fl. oz. bottles. 


0.1 Gm. tablets, 15s and 100s. 


Pontocaine, trademark reg. U.S. & Canada New Yorw 13, Winosor, 


if 
§PONTOCAINE hydrochloride 
: Brand of tetracaine hydrochloride 
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inc. 
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This new booklet will be sent on request. 
(1) PuRITY—Crystalline Penicillin G Sodium Merck is un- 
surpassed in purity. Removal of impurities and thera- 
peutically inert materials, and the absence of substances 
which may act as foreign bodies make this form of penicil- 
lin suitable for a// routes of administration which may be 


4 SIGNIFIC ‘ANT indicated, including intrathecal injection. 


(2) RAPID ABSORPTION AND THERAPEUTIC EFFECT—Prompt 
absorption of the penicillin in aqueous solution permits 


RE 'A SONS WHY rapid therapeutic action. This often is an important consid- 


eration, particularly in serious and fulminating infections. 
(3) SIMPLICITY OF ADMINISTRATION—Aqueous solutions of 


M ANY PHYSICI ANS Crystalline Penicillin G Sodium Merck are easy to handle 


and inject. Pain and irritation on injection are reduced 
to a minimum. 


AND HOSPITALS (4) EASY ADAPTABILITY TO THERAPY—Crystalline Penicillin 


G Sodium Merck never is contraindicated in cases in 
which penicillin itself is tolerated and indicated. 


PR E FE 'R @ We submit these four reasons for specifying Crystalline 
: Penicillin G Sodium Merck when penicillin is indicated. 


CRYSTALLINE 
PENICILLIN G SODIUM 
MERCK 


COUNCIL. ACCEPTED 


MERCK & CO., Inc. Manufacturing Chemists RAHWAY, N. J. 
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Orthoptic Training for 
those uncomfortable 


cases—as well as 
squint problems 


HOW MANY cases are classified in your 
files as “grief-cases’—patients who do 
not enjoy complete comfort with glasses 
alone? These are not the more complex 
squint problems but those convergence 
insufficiency cases, or presbyopes who 
have trouble “getting used” to their new 
bifocal corrections. They are often the 
discomfort cases which can be helped 
greatly with a few orthoptic training 
periods on the Rotoscope or Troposcope. 
The Royal 50 or DeLuxe model Roto- 
scope, with their rotary excursion of 


target stage, are especially helpful for 
these simple training problems. 

Some practitioners say that 7 out of 10 
patients need orthoptic training. That 
is why so many Ophthalmologists, clin- 
ics and hospitals have installed Wottring 
orthoptic equipment to take care of these 
uncomfortable cases as well as squint 
problems. We will be happy to send 
literature of equipment listed below. We 
suggest you reserve the instrument you 
desire to assure early delivery from your 
nearest Wottring distributor. 


Have you ordered your copy of “Clinical Orthoptics”’ by Mary Everist Kramer? 


Basically Sound Orthoptic Equipment 


e 45B Troposcope 


e Royal 50 Rotoscope 


e Automatic Flasher Tropo-Flash 


e Deluxe Rotoscope 


Send details on 


INSTRUMENT. COMPANY. 


NT ‘TOM BAN 
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IMPROVED PORTABLE CHART 


TRANSLUCENT SNELLEN TEST CHART 


The Lenscorometer 
originated by Austin Belgard 


TEc 


Use the Lenscorometer in all cases of Aphakia 
and corrections of four diopters or more—a 
necessity to insure true translation of pre- 
scription. 


Illuminated—-(A) 
Please specify A, 


Direct, (B) Indirect, (C) Children. 
B or C Chart. Washable—Available— 
Now $22.50 Complete. (Plastic Chart Sold Separately, 


each $2.50.) Each $11.75 


Belgard IJnuc., KR Opticians 


(formerly Michigan Ave.) 
109 No. Wabash Ave. oe" Chicago 2, Ill., P.O. Box O 


BERENS PLASTIC PRISMS 


HAVE MANY ADVANTAGES 


INDESTRUCTIBLE—WILL NOT BREAK OR CHIP—LIGHT IN WEIGHT—ABOUT ONE 
FOURTH THAT OF GLASS—-COST MUCH LESS THAN GLASS—CAN BE REPOLISHED 


ALL PRISMS WITHIN + 1% OF MINIMUM DEVIATION 


AVAILABLE IN FIVE STANDARD SETS WITH RED FLAT 


NO. S4 —1 EACH 5-10-15-20 DIOPTERS 
NO. S6 —2 EACH 10-15-20 DIOPTERS 
NO. S8 —2 EACH 5-10-15-20 DIOPTERS 
NO. S16—1 EACH 14-1-2-4-6-8-10-12-15-20-25-30-35-40-45-50 DIOPTERS 

NO. S22—1 EACH 14-1-2-3-4-5-6-7-8-9-10-12-14-16-18-20-25-30-35-40-45-50 DIOPTERS 


AT YOUR SUPPLIER 


4920 N. LAWRENCE ST. RF WIL PHILADELPHIA 20, PA. 
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AO 
MONOPLEX 

STOCK 
EYE UNITS 


to meet the need for 
inexpensive and up-to-date 
eye fitting services 

in clinics and hospitals 


American Optical Company's considerable experience 
in meeting diversified needs for prosthetic eyes has en- 
abled AO to assemble two small Monoplex Stock Eye 
Units which, for a minimum investment, will satisfy a 
remarkable range of requirements. 

Technicians like the efficient fitting technique made 
possible with the Monoplex Eye, and they derive 
considerable satisfaction from the excellent cosmetic 
results obtained. Their competence quickly develops 
to a point where the ophthalmologist need not be dis- 
tracted by fitting problems. 

The P120 Stock Eye Unit consists of 120 Monoplex 
Eyes (rights and lefts) in.our 20 most frequently used 
colors and in the three most used shapes. 

The P240 Unit has 240 eyes including those in the 
P120 plus two more shapes and a duplication in 
the most essential shape. 

Both units come in attractive Morocco grained, gold 
tooled cases with snap button closings, removable 
mahogany trays (P120 has two, P240 has four), and 
champagne-colored velvet linings. 


+ Special assortments of AO Monoplex Stock Eyes 
may be substituted in both units. Regional 
Monoplex technicians will assist in making such 
assortments. 


Both of these units are ready 
for immediate delivery. 


YOUR CHOICE OF 
| 
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P240 


- 


GROSSBERG DAVID A. 
OPTICAL COMPANY | GROSSBERG unc. 


Individually Created PLASTIC EYES 


WICKERSHAM MEDICAL BLDG. 
2700 BROADWAY 133 East 58th Street 
New York 25, N. Y. New York 22, N. Y. 


Phone Riverside 9-0644 Phone Plaza 3-9677 


For the'c ience of patients we have moved to one of the most centrally 
located, up-to-date medical buildings in the city—near to all transportation. 
Our change of name is being made to eliminate confusion over the misnomer 
“Optical Company.” As always we individually create plastic eyes exclusively. 
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INTRAORBITAL ANEURYSM 

A Case of Aneurysm of the Lacrimal Artery 

ROBERT F. HEIMBURGER, M.D. 
H. R. OBERHILL, M.D. 

H. ISABELLE McGARRY, M.D. 


AND 

PAUL C. BUCY, M.D. 

CHICAGO : 

SURVEY OF LITERATURE 

NEURYSM within the orbit is a rare condition, in spite of the fact i 
that it is commonly referred to in any discussion of the differential j 

diagnosis of exophthalmos and that a number oj cases, so diagnosed, : 

have been reported in the literature. In a survey of the literature we i 

have found reports of 68 cases in which a diagnosis of intraorbital 


aneurysm was made. Very few of these reports contain information 
concerning any pathologic investigation, and in even fewer do the 
recorded facts indicate that a true intraorbital aneurysm was present. In ; 
the great majority of instances the diagnosis rested on clinical observa- 
tions alone. 


In the early ophthalmologic literature it is evident that the diagnosis 
of intraorbital aneurysm was usually based (of course, erroneously ) : 
on the finding of a pulsating exophthalmos. In 1823 Guthrie * made ; 
the first diagnosis of orbital aneurysm, basing his diagnosis on autopsy : 
observations. His was the third recorded case of pulsating exophthal- 
mos, being preceded by cases of Travers * and Dalrymple,* in both of 
which the diagnosis was “aneurysm by anastomosis.” In 1839 Busk * 


From the Chicago Memorial Hospital and the Department of Neurology and 
Neurological Surgery of the College of Medicine of the University of Illinois. 
1. Guthrie, G. J.: Aneurysms Within the Orbit: Lectures on the Operative 
Surgery of the Eye, London, S. Gosnell, 1823, pp. 157-158. 
2. Travers, B.: A Case of Aneurysm by Anastomosis in the Orbit, Cured by 
Ligation of the Common Carotid Artery, Med.-Chir. Tr., London 2:1, 1809. 


3. Dalrymple, W.: A Case of Aneurysm by Anastomosis in the Left Orbit, 
Med.-Chir. Tr., London 6:111, 1815. 
4. Busk, G.: A Case of Aneurysmal Tumor in the Orbit, Med.-Chir. Tr., ° 


London 22:124, 1839. 
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reported 2 cases of pulsating exophthalmos and, without supporting 
pathologic evidence, coined the phrase “true aneurysm in the orbit” 
as the diagnosis. The greatest impetus was given to this diagnosis by 
Sir Thomas Nunneley,’ who in 1859 reported 4 cases of pulsating 
exophthalmos. He expressed the opinion that “true aneurysm in the 
orbit” was the cause of the condition in all 4 cases, even after his only 
autopsy revealed an aneurysm of the internal carotid artery within the 
carotid sinus. In 1865 Nunneley *® described 2 other cases of pulsating 
exophthalmos, caused in one by an aneurysm of the internal carotid 
artery and in the other by intracranial extension of a carcinoma of the 
thyroid gland. In the light of the autopsies in these 2 cases and in the one 
which he had reported previously, Nunneley revised his earlier opinion 
and concluded that pulsating exophthalmos is caused by any mass 
which compresses the ophthalmic vein as it emerges from the orbit. 
Although in this view he was still in error, he at least had begun to 
realize that the pathologic process in cases of pulsating exophthalmos 
usually lies outside the orbit. However, this change in Nunneley’s 
opinion had little effect on the English and American authors, and 
reports, without pathologic proof, of aneurysm within the orbit con- 
tinued to appear. 


During the same period Baron * led a group of French surgeons in 
gathering data to show that arteriovenous fistula is the commonest 
cause of pulsating exophthalmos. In 1835 he demonstrated for the 
first time at autopsy a communication between the internal carotid artery 
and the cavernous sinus, suggesting the rupture of an aneurysm of the 
internal carotid artery as the basis of the lesion. His brief report went 
largely unnoticed, as did that of Henry’? (Nélaton’s case), who in 
1855 also found a communication between the internal carotid artery 
and the cavernous sinus at autopsy in a case in which pulsating 
exophthalmos developed after the orbit had been pierced by the 
rib of an umbrella. It required a review by Delens * of all the cases of 
pulsating exophthalmos reported before 1870 to turn the tide of thought 
toward intracranial arteriovenous fistula as the common cause of pulsat- 


5. Nunneley, T.: (a) Aneurysm of or Within the Orbit: Account of 
Three Cases, Med.-Chir. Tr., London 42:165, 1859; (b) Vascular Protrusion of 
the Eyeball, ibid. 48:15, 1865. 

6. Baron: A Case of Ruptured Internal Carotid Aneurysm in the Cavernous 
Sinus, Bull. Soc. anat. de Paris 10:178, 1835. 

7. Henry (interne de I'hdpital): Note sur un aneurysme arterioveneux (com- 
munication de carotid interne avec le sinus caverneux) observation dans la service 
de M. Nélaton, Bull. Soc. anat. de Paris 30:178, 1855. 

8. Delens, E.: De la communication de la carotid interne et du sinus cav- 
erneux (aneurysme arterio-veneux), Paris, Adrien Delahaye, 1870. 
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ing exophthalmos. Delens’ monograph was followed by similar collec- 
tions of cases by Rivington® (1875), Sattler *° (1880), Dempsey ** 
(1886), de Schweinitz and Holloway ** (1908) and Rhodes * (1916), 
each case strengthening the diagnosis of arteriovenous fistula. Since 
then, reports of intraorbital aneurysm have been less and less frequent, 
until, except for a brief reference by Rand ** in 1944, the last one, by 
Vail and Oliver,’® appeared in 1914. Even in Vail and Oliver’s case 
the diagnosis was presumptive and was not based on actual demonstra- 
tion of the aneurysm; and in Rand’s case available information was 
inadequate to establish the diagnosis. 

In a report by Locke ** in 1924, who collected 588 cases of pulsating 
exophthalmos, arteriovenous fistula within the cranial cavity was dis- 
cussed almost to the exclusion of aneurysm within the orbit. Intra- 
orbital aneurysm was mentioned only briefly, in the historical note. The 
same is true of the report published by Martin and Mabon” in 1943, 
on 812 cases of pulsating exophthalmos. Since these two reports, the 
term “pulsating exophthalmos” has become almost synonymous with a 
diagnosis of fistula between the internal carotid artery and the cavernous 
sinus. That this trend is almost as erroneous as the old diagnosis of 
aneurysm within the orbit is shown by Locke’s analysis of the 50 
autopsies performed in 588 cases which he collected. In 32, or 64 
per cent, of these autopsies the pulsating exophthalmos was found to be 


due to an intracranial arteriovenous fistula, while the remaining 18, or 
36 per cent, revealed that intraorbital tumor or simple aneurysm, just 
posterior to the orbit, caused the condition. 

We have found in the literature reports of 6 cases in which the 
diagnosis of intraorbital aneurysm was based on pathologic changes seen 
at autopsy or at operation. Few of these reports give satisfactory evi- 


9. Rivington, W.: Pulsating Tumor of the Left Orbit, Med.-Chir. Tr., 
London 58:183, 1875. (Comments are appended with all recorded cases of intra- 
orbital aneurysms.) 

10. Sattler, H.: Pulsirender Exophthalmus, in Graefe, A., and Saemisch, T.: 
Handbuch der gesamten Augenheilkunde, Leipzig, Wilhelm Engelmann, 1880, vol. 
6, p. 745. 

11. Dempsey, A.: Case of Orbital Aneurysm, Brit. M. J. 2:541, 1886. 

12. de Schweinitz, G. E., and Holloway, T. B.: Pulsating Exophthalmos, 
Philadelphia, W. B. Saunders & Company, 1908. 
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dence that the cause of the exophthalmos was a simple aneurysm limited 
to the orbital cavity. To show the reasoning which brought us to this 
conclusion, the 6 cases will be discussed separately. 

Case 1.—Guthrie’s ! case, reported in 1823, is conceded by most authors to be a 
verified case of intraorbital aneurysm. The entire report of his case, quoted here, 
will explain the questions which have arisen regarding his diagnosis. 

I have seen one case of true aneurism of the ophthalmic artery, of both sides, 
which terminated fatally. The symptoms were similar to those above mentioned, 
but no tumor could be perceived, the eye was gradually protruded until it seemed 
exterior to the orbit, but vision was scarcely affected. The hissing noise in the 
head could be distinctly heard, and was attributed to the aneurism. On death of 
the patient, an aneurism of the ophthalmic artery was discovered on each side, 
of about the size of a small nut; the vena ophthalmica cerebralis was greatly 
enlarged, and obstructed near where it passes through the foramen lacerum 
orbitalis superius, in the consequence of the great increase in the size the four 
recti muscles had attained, accompanied by almost cartilaginous hardness, which 
had been as much concerned in protrusion of the eye as the enlargement of the 
vessels. The disease existing on both sides prevented an operation on the carotid 
being attempted, to which indeed the patient would not have submitted. 

Delens® was the first to question Guthrie's diagnosis, observing that the 
location of the arterial dilatation, in relation to the bony structures, was not 
definitely stated. He also expressed the opinion that a more complex lesion than 
a simple aneurysm was suggested by several statements in the report. Dempsey ™ 
pointed out that no examination of the cavernous sinus was mentioned. Rivington ® 
was not satisfied with the clinical data given. Although the statement that there 
Was an aneurysm on each ophthalmic artery “of about the size of a small nut” 
seems clear enough, there are other phases of this report which raise some 
doubts in one’s mind: First, bilateral aneurysms of the same size on the same 
vessels constitute a rare, almost unheard of, coincidence. Second, simple aneurysm 
practically never produces “hissing” or any other type of noise. The occurrence 
of such a noise strongly suggests that the patient has an arteriovenous communica- 
tion. Third, the increase in size of the extraocular muscles and their hardness 
suggest that the patient may have had a malignant exophthalmos of the type 
which is sometimes associated with thyroid disease (Naffziger). Lastly, the 
report is incomplete, and there is no information as to the state of the intra- 
cranial vessels, notably the internal carotid artery and the cavernous sinus. 

Case 2—Carron du Villards?* in his presentation to the Société anatomique 
de Paris in 1838, described the case of a woman whom he saw only after her 
death from a disease of the lower portion of the abdomen. Autopsy revealed an 
aneurysm of the ophthalmic artery just at the point where the vessel entered 
the orbit. The author did not state whether the aneurysm was intracranial or 
intraorbital but did say that it was the size of a small nut. He was unable to 
obtain any clinical data regarding the affected eye. Delens stated the belief that 
this case was similar to the one reported in 1861 by Demarquay,!® in which 
an aneurysm of the intracranial portion of the internal carotid and ophthalmic 


18. Carron du Villards: Guide pratique pour l'étude et le traitment des 
maladies des yeux, Paris, 1838, vol. 1, p. 484. 

19. Demarquay: Traité des tumors de l'orbit, Schmidt's Jahrb. 112:262, 
1861. 
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arteries was observed at autopsy. Sattler?° presented Carron du Villards’ case 
as questionably one of intraorbital aneurysm. 

Case 3.—The lesion in Passavant’s 2° case (1866), thought by Sattler to be an 
intraorbital aneurysm, was diagnosed preoperatively as an aneurysm of the 
lacrimal artery. The patient, a 9 year old girl, was struck by a knitting needle 
thrown at her by any angry sister. The needle penetrated the lateral aspect of 
the lower eyelid. A short time later there developed 6 mm. of exophthalmos and 
pain in the wounded eye. The condition was thought to be due to an aneurysm 
of the lacrimal artery because the eye had lost all mobility and was turned strongly 
inward. Passavant operated, using a lateral approach, similar to the one described 
later by Krénlein.2t No dilated vessels were apparent in the lateral portion of 
the orbit, but Passavant was able to feel a large dilated vessel medial to the 
optic nerve. He thought that this vessel was the ophthalmic artery but was 
unable to see or to ligate it. The patient’s condition was not improved by his 
operation. His postoperative conclusion was that the exophthalmos was due 
to a complex vascular lesion, which he called l’aneurism diffuse primatif, a term 
used in connection with arteriovenous fistula. Certainly, there must be more than 
a little doubt as to the exact nature of the pathologic anatomy in this case. 

Case 4.—Lewis 2? ligated the dilated ophthalmic artery in a case which he 
reported in 1907. The patient, a 26 year old man, had been unconscious for an 
unstated period after a blow on the back of the head. Several weeks after he 
again became conscious he discovered that his left eye was more prominent than 
his right. A sensation of “beating” extended throughout his head, increasing in 
intensity over a period of a year. When Lewis first saw him, there were 6 mm. 
of proptosis, diplopia, engorgement of the conjunctival and retinal vessels, a bruit 
and a palpable, pulsating tumor, which could be felt through the upper eyelid. 
At operation, Lewis used an orbital approach to the lesion. A quotation from 
his operative report follows: 


“The [ophthalmic] artery was found to have curved upon itself, the largest 
portion having the diameter of a man’s little finger. The dissection was long and 
difficult. The eyeball was everted as far as possible to the temporal side, where 
the aneurysmal tumor was found to extend backward, gradually reducing in 
diameter until it wound around the optic nerve near the optic foramen. Several 
ligatures were placed around the enlarged vessel as the operation proceeded, 
until at the last with some difficulty the artery was tied off just within the orbital 
cavity. . . . The interest in this case centers in the fact that, although some 
portion of the aneurysm extended outside the orbit, a ligature within succeeded 
in controlling it, and that without removal of the eye.” 

The situation here, too, is not clear. The facts that the condition developed 
after trauma, that there was a bruit, that the eye pulsated and that the conjunctival 
and retinal vessels were engorged all strongly suggested that the man actually 
had an arteriovenous communication and that the vessel which was gradually 


20. Passavant: L’aneurism diffuse primatif, in de Wecker, L.:  Traité 
théorique et pratique des maladies des yeux, Paris, Adrien Delahaye, 1866, vol. 1, 
pp. 733, footnote 2. 

21. Kronlein, R. U.: Zur Pathologie und operativen Behandlung der Dermoid 
der Orbita, Beitr. z. klin. Chir., 4:149, 1889. 

22. Lewis, F. P.: Pulsating Exophthalmos, Ligation of the Orbital Artery: 
Recovery, Ophth. Rec. 16:66, 1907. 
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occluded by repeated ligation was a dilated vein receiving arterial blood and 
pulsating because of the pathologic communication. 

Case 5.—Moutinho 2% reported in 1907 the successful treatment of pulsating 
exophthalmos by ligation of the common carotid artery. The exophthalmos 
appeared thirteen years after trauma to the eye had produced a cataract. In 
1908 the patient died of pulmonary tuberculosis and multiple multiloculated 
cerebral abscesses underlying an old fracture of the temporal bone. Moutinho 
reported the autopsy observation under the title “verificagéo pela autopsia da 
cura d’un aneurisma da orbita,”*%> The orbital veins were found to be greatly 
dilated, but there was no report on the arteries. Immediately beneath the anterior 
clinoid process on the side corresponding to the pulsating exophthalmos was an 
aneurysm of the internal carotid artery. It was the size of an almond, round, 
very hard and filled with an organized clot. Although it was within the cavernous 
sinus, no point of communication could be found between the artery and the vein. 
No mention was made of an aneurysm within the orbit. It is obvious that this 
case was one of a primary intracranial rather than of an intraorbital lesion. 

Case 6.—In Dempsey’s 11 case there was undoubtedly an intraorbital vascular 
anomaly, but this was only part of an extensive malformation of the internal 
carotid artery. In addition to a sacculated aneurysm, the size of a “mandarin 
orange,” within the orbit, there were an abscess of the middle cranial fossa and 
; an aneurysm of the internal carotid artery extending from the entrance of the 
] vessel into the cranial cavity to “he origin of the ophthalmic artery. The 
. ophthalmic artery was dilated to four times its usual size up to the point of its 

entrance into the orbit. The entire circle of Willis was dilated, as was the 
petrosal sinus on the opposite side. The ophthalmic artery on the opposite side 
was of normal size. No arteriovenous fistula could be found in this case. 


Rand ** briefly noted a case of aneurysm of the ophthalmic artery. 
The patient complained frequently of pain behind the left eye, accom- 
panied with a noise in her head and a premonition of death. A few 
minutes after she had experienced excruciating pain, her left eyeball was 
observed to bulge, and she died shortly thereafter of a ruptured aneurysm. 
The report of the autopsy, with which Dr. Rand has supplied us, does not 
provide sufficient information to permit of a definite diagnosis. 


Other cases have been referred to as instances of verified intraorbital 
aneurysm by authors collecting cases of pulsating exophthalmos. When 
the original articles reporting these cases are consulted, it is obvious 
that the pathologic findings do not support the diagnosis. Locke made 
the statement : 


When in 1839, Busk confirmed Guthrie’s findings by autopsy of another case, 
it soon became accepted, at least in England, that aneurysms of the ophthalmic 
artery were the cause of this clinical complex. 


This statement was repeated by Martin and Mabon,"’ using “Burke” 
instead of “Busk.” In his paper, Busk reported 2 cases of pulsating 


23. Moutinho, M.: (a) Aneurisma da orbita esquerda, Med. contemp. 25: 
90-93, 1907; (b) Verificacao pela autopsia da cura d’un aneurisma da orbita, ibid. 
26: 34-36, 1908. 
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exophthalmos, in both of which ligation of the carotid artery resulted in 
cure. In each case Busk made the diagnosis of intraorbital aneurysm, 
but neither patient died while under his care, so that no autopsy was 
performed. Sattler expressed the opinion that both Busk’s patients had 
arteriovenous fistula; with this we would agree. 

Lansdown ** and Terry and Fred ** each reported a case of fistula 
between the nasal artery and the ophthalmic vein. In both these cases 
a pulsating mass presented in the inner canthus of the eye and the 
lesion was cured by the local ligation of the feeding vessels. These 
cases probably represent arteriovenous fistula within the orbit. 


It is obvious from this review of the literature that, although the 
diagnosis of intraorbital aneurysm has been made frequently, it has 
rarely been confirmed. In the vast majority of instances in which such 
a diagnosis was made as a causative factor in pulsating exophthalmos, a 
review of the case would point to an arteriovenous fistula as the most 
likely cause of the disturbance. 


In the case to be presented an intraorbital aneurysm was found at 
operation and removed. The severe, nonpulsating exophthalmos, with 
paralysis of the extraocu'ar muscles, was completely relieved. 


REPORT OF CASE 
Nonpulsating exophthalmos of the left eye, of two months’ duration. 
Examination: Severe proptosis of the left eye; distention of the periorbital, 

conjunctival and retinal vessels; paralysis of ocular movements; blurring of optic 

disk; visual acuity, 20/20 (right eye) and 20/70 (left eye); ptosis of left upper 
eyelid; pupil small and sluggish. 
Operation: Transcranial exploration of orbit and removal of aneurysm of 

lacrimal artery. Complete recovery. . 


A. M., a white woman aged 58, single, a housekeeper, gave a history of con- 
gestion of the left eye, which had appeared three weeks before, and of soreness 
of the eye, starting four or five days prior to her first office visit to one of us 
(H. M.), in December 1946. Edema of the bulbar conjunctiva with mild congestion 
was present in the lower half of the globe. Visual acuity was 20/40 in the 
affected eye. The nerve head and the vascular ratio were regarded as normal. 
The intraocular pressure was increased, measuring 37 mm. (Schigtz). Five days 
later proptosis was noted. The conjunctival vessels were tortuous. At the same 
time the retinal veins were beginning to show distention. The visual field for 
the affected eye showed slight concentric constriction. Roentgenographic studies 
of the orbits and paranasal sinuses revealed a normal condition. On Jan. 17, 1947, 
proptosis was pronounced, and there was limitation in motion down and to the left 
and up and to the right. The patient was hospitalized and seen in consultation 


24. Lansdown, F. P.: 
M. J. 1:736, 1875. 

25. Terry, T. L., and Fred, G. B.: Abnormal Arteriovenous Communication in 
the Orbit, Involving the Angular Vein, Arch. Ophth. 19:90 (Jan.) 1938. 


A Case of Varicose Aneurysm of the Left Orbit, Brit. 
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with Dr. Peter C. Kronfeld, who stated that orbital venous thrombosis should 
be ruled out. After a week of treatment with heparin, there was no change in 
the condition of the eye, and it was concluded that the space-occupying lesion 
in the orbit was either an aneurysm or an hemangioma; and a transcranial 
exploration of the orbit was thought advisable. The intraocular pressure was 
consistently elevated; the veins in the retina had become greatly distended, and 
large, flame-shaped hemorrhages had developed in all four quadrants of the fundus. 
The exophthalmometric reading (Luedde) measured 10 mm. in the right eye and 
18 to 19 mm. in the left eye. The patient was admitted to the Chicago Memorial 
Hospital on February 27 for exploration. 


The past history was noncontributory, except for the statement that the patient 
had been treated for bilateral tinnitus for about one year before the onset of the 
exophthalmos. The tinnitus had diminished with treatment but had not dis- 
appeared. 

The family history did not reveal any case of an orbital lesion. 

Physical Examination—On her admission to the Chicago Memorial Hospital 
(February 27), the patient was well developed and well nourished. She did not 
appear ill. There was a small palpable lymph node in the left side of the neck. 
The breasts, heart, lungs and abdomen were normal. The blood pressure was 
120 systolic and 80 diastolic; the pulse rate was 68 per minute. 


The left eye protruded. The periorbital skin was edematous and reddened. The 
conjunctiva was chemotic and intensely injected. There were pronounced ptosis 
of the left upper eyelid and severe limitation of the ocular movements laterally, 
medially and upward. The left pupil was smaller than the right and reacted 
sluggishly to light and in accommodation. There were slight blurring of the 
margins of the left optic disk and severe engorgement of the retinal vessels in . 
the left eye. The peripheral visual fields were full, and the uncorrected visual 
acuity was 20/20 in the right eye and 20/70 in the left eye. The corneal reflex 
was present and normal bilaterally. In spite of the complaint of tinnitus, hearing 
was normal. The right eye was unaffected in any way. 


Laboratory Examination.—The urine was normal. There were 4,450,000 red 
blood cells, 83 per cent hemoglobin and 7,250 white blood cells, with 66 per cent 
neutrophils. The Wassermann and Kahn tests on the blood gave negative 
reactions. 


Roentgenologic Examination—There were no demonstrable lesions in the 
orbits. Studies of the chest and the paranasal sinuses showed nothing abnormal. 


Preoperative Impression—The proptosis was thought to be due to an intra- 
orbital mass, probably vascular. 


Operation (February 28).—A coronal incision was made just posterior to the 
hair line, and a frontal osteoplastic flap was reflected on the left side. The dura 
mater was firmly adherent to the inner table of the vault of the skull, owing to 
the presence of hyperostosis interna frontalis. The frontal lobe was elevated 
extradurally to expose the roof of the orbit. The roof of the left orbit was 
removed, anteriorly to the vertical portion of the frontal bone, laterally to the 
lateral margin of the orbit medially to the ethmoid cells and posteriorly to 
the sphenoid ridge and the optic foramen. On palpation through the orbital 
capsule, a firm mass running anteroposteriorly behind the bulb in the lateral 
portion of the orbit could be felt. When the orbital capsule was opened, the fat 
protruded under considerable tension. The levator palpebrae superioris and 
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superior rectus muscles were dissected from the fat and retracted medially. 
Lying lateral and slightly inferior to these muscles, a grayish blue cylindric mass 
was discovered (fig. 1). This mass was about the diameter of a lead pencil 


-palpebrae 


Rectus 
sup. m. 


. 
Aneurysm of 
lacrimal artery nerve 


Fig. 1.—Artist’s elaboration of the surgeon’s sketch made immediately after 
the operation. The roof of the orbit has been removed. The aneurysm of the 
lacrimal artery is seen lying in the posterolateral part of the orbit. 


Fig. 2—The aneurysm in cross section. Hematoxylin-eosin stain; Xx 16. 


and was 2 cm. in length. It pulsated synchronously with the heart beat. Anteriorly, 
it divided into three branches. The largest of these curved medially, and its 
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destination could not be accurately determined. The two lateral branches were 
smaller and entered the lacrimal gland. All three branches were divided between 
silver clips, and the anterior portion of the aneurysm was lifted from its bed. 
The posterior end of the lesion was in the region of the superior orbital fissure, the 
roof of which was removed to determine the relation of the vessels. The posterior 
end of the aneurysm was sectioned between a series of silver clips. The dura 
mater over the fioor of the anterior cranial fossa was incised, exposing the orbital 
surface of the frontal lobe, the sylvian vessels and the tip of the temporal lobe. 


Fig. 3—The aneurysmal wall. The circular muscle fibers of the media ar 
widely separated by edematous tissue. The longitudinal bundles of muscle fibers at 
the periphery are more compact. There is no layer of elastic tissue. Hematoxylin- 
eosin stain; x 80. 


Medially, both anterior clinoid processes and the optic nerves were clearly seen. 
The intracranial vessels were of normal size and relation. No vascular dilatation 
or other abnormality was seen. The orbital capsule was left open; the frontal 
lobe was returned to the anterior cranial fossa, and the bone flap was replaced 
and secured with sutures. 

Pathologic Report—The specimen consisted of a blood vessel 2 cm. in length 
and 4 mm. in diameter (fig. 2). Microscopically, the aneurysm had a distinctly 
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abnormal wall. The media was very much thickened and its muscle was myx- 
edematous (fig. 3). The elastic layer was not present. 

Postoperative Diagnosis—The diagnosis was aneurysm of the left lacrimal 
artery, contained entirely within the orbit. 

Postoperative Course—Mental aberrations appeared on the fifth postoperative 
day. These “frontal lobe signs” persisted for three or four days and then sub- 
sided completely. At the patient’s discharge on March 13, her speech and memory 
were normal. There was postoperative increase in periorbital edema, but this was 
subsiding rapidly when she left the hospital. There was moderate ptosis of the 
left upper eyelid at that time. 

On March 27, the patient was feeling very well. At that time, the left pupil 
reacted sluggishly; there was pulsation of the retinal arteries in the left eye 
synchronous with the pulse, and many superficial hemorrhages appeared along 
the course of the veins in all quadrants. The intraocular pressure measured 26 
mm. (Schigtz), being normal for the first time since the proptosis had been noted, 
prior to operation. The exophthalmometric reading was 10 mm. in the right eye 
and 13 mm. in the left eye. 

On April 30, corrected visual acuity was 20/20 in the left eye. There was 
slight exophthalmos. Ocular motility was normal, as was the intraocular pressure. 
The retinal hemorrhages were no longer visible. 

On July 8, the patient still noticed slight exophthalmos, but only when she 
became tired. There was no complaint regarding vision, and the ocular move- 
ments were unimpaired. 

In December 1947, the peripheral fields on the left still showed 5 to 15 degrees 
of concentric constriction. The intraocular pressure and the ratio of the retinal 
vessels were normal. 

On Jan. 7, 1948, there was no complaint referable to the left eye. The patient 
commented, however, that the eye pulsated occasionally, especially when she 
became tired. The tinnitus had disappeared. There was slight enophthalmos. 
The ocular movements were full. The retinal vessels and the optic disks were 
normal. The uncorrected visual acuity was 20/40 in the left eye and 20/30 in 
the right eye. The peripheral fields still showed concentric constriction on the 
left. Roentgenographic examination of the orbit revealed the silver clips which 
occluded the arterial communications of the aneurysm, and the defect in the bone, 
but no other abnormality. 

COMMENT 


A tabulation of signs and symptoms which would lead to a differenti- 
ation of intraorbital aneurysm and intracranial arteriovenous fistula 
cannot be made from the small number of cases, many of them question- 
able, of intraorbital aneurysm which have been reported up to the 
present time. Intraorbital aneurysm is certainly a rare condition. The 
reasons for this rarity pointed out by Nunneley * in 1865 are still 
plausible: Arteries anywhere in the body of the caliber present in the 
orbit infrequently form aneurysms; and, in order to produce clinical 
manifestations, an aneurysm of the orbit would of necessity be relatively 
large, so as sufficiently to compress the areolar tissue which fills the 
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orbital cavity. Nunneley was aware that a small mass just posterior to 
the orbit could produce exophthalmos by compromising the venous blood 
flow, but he made no mention of similar conditions occurring just within 
the orbit. 

The origin of the aneurysm in the case reported here is not clear, but 
the lack of elastic tissue in the arterial wall suggests a condition similar 
to that in the congenital aneurysms of the intracranial vessels. The 
development of the first symptoms during the sixth decade of life is 
unusual in the case of a congenital lesion, but it is not unheard of with 
intracranial aneurysms. The lacrimal artery most frequently arises 
from the ophthalmic artery soon after it enters the orbital cavity. It 
may, however, arise from the intracranial portion of the ophthalmic 
artery, from the middle meningeal artery or, more rarely, by a large 
anastomosis between the lacrimal branch of the middle meningeal artery 
and a recurrent branch of the ophthalmic artery. In these instances 
the lacrimal artery enters the orbit through the superior orbital fissure.*® 

The chemosis and injection of the conjunctiva, the distention of the 
retinal veins and the retinal hemorrhages are all evidence of venous 
obstruction. This interference with the venous drainage of the orbit was 
probably directly responsible for the exophthalmos, the impaired vision 
and the increased intraocular tension. Whether it resulted from mere 
compression of the veins, or from a venous thrombosis, as Dr. Kronfeld 
originally postulated, can now be only a matter for speculation. 

As demonstrated by the experience of Passavant and Lewis, the 
orbital approach to vascular lesions of the orbit is dangerous and liable to 
failure. With the transcranial route advocated by Naffziger ** and 
Dandy,”* the entire lesion, both intracranial and intraorbital, can be 
visualized, with little danger to the eye or to the optic nerve. 

As this review of the literature has clearly shown, exophthalmos is 
so frequently associated with intracranial disease, rather than with a 
lesion limited to the orbit, as to make the ability to explore the intra- 
cranial cavity a valuable addition to the operative procedure. Further- 
more, the extent of the exposure by the transcranial route, the much 
better visualization of both intraorbital and intracranial structures and 
the greater ease and safety in controlling the blood supply make this 
the preferable surgical approach in many cases. 


26. Jackson, C. M.: Morris’ Human Anatomy, ed. 9, Philadelphia, P. Blakis- 
ton’s Son & Co., 1933. 

27. Naffziger, H. C., and Jones, O. W.: The Surgical Treatment of Exoph- 
thalmos Following Thyroidectomy, J. A. M. A. 99:638 (Aug. 20) 1932. 

28. Dandy, W. E.: Orbital Tumors, New York, Oskar Piest, 1941; Results 
Following the Transcranial Operative Attack on Orbital Tumors, Arch. Ophth. 
25:191 (Feb.) 1941. 
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SUMMARY 


A case of exophthalmos due to aneurysm of the lacrimal artery 
contained entirely within the orbit is reported. The lesion was removed 
by the transcranial route, and the patient is entirely well, over a year 
after operation, with normal vision and normal ocular movements in 
the affected eye. 

A survey of the literature on orbital aneurysm revealed no other 
verified case of aneurysm of the lacrimal artery. Reports of 6 cases in 
which an intraorbital aneurysm was said to have been visualized either 
at operation or at autopsy are reviewed, but in none is the diagnosis 
without question. Because of this lack of verified cases, no criteria 
can be set up on which a differential diagnosis of an aneurysm within 
the orbit may be based. The case presented here is evidence that orbital 
aneurysm can be manifest clinically by unilateral exophthalmos without 
pulsation, but with evidence of venous obstruction, increased intraocular 
tension and failing vision. 


25 East Washington Street. 
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VISUAL ACUITY WHILE ONE IS VIEWING A MOVING OBJECT 


ELEK J. LUDVIGH, Ph.D. 
BOSTON 


OVEAL visual acuity while one is viewing a moving object has 
received curiously little attention. In fact, the only reference to this 
subject which I have been able to find is a note by Langmuir ' in which, 
in an effort to estimate the speed of a deer botfly, he whirled above his 
head a piece of solder fastened to a string and noted at what speed the 
piece of solder appeared blurred. I have discussed this problem.? 

There have been investigations of the minimum velocity perceptible 
as movement * and the way in which this minimum velocity varies from 
center to periphery of the visual field.* There have also been investiga- 
tions of the minimum length of path which permits motion to be per- 
ceptible.” Some have claimed * that there is “visual anesthesia” while 
the eyes are voluntarily moving. Bethe’s “Handbuch,” * Duke-Elder,® 
Troland * and Vernon '° make no mention of any determination of visual 
acuity while the eye is following a moving object. 


This investigation was supported in part by a grant from the American Optical 
Company. 


From the Howe Laboratory of Ophthalmology and the Massachusetts Eye and 
Ear Infirmary. 
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LUDVIGH—VISUAL ACUITY FOR MOVING OBJECTS 15 


In view of the absence of any information on this subject, it was 
thought advisable to conduct an investigation of the problem, particularly 
since the eyes are so often and critically employed under these conditions. 


PRESENT INVESTIGATION 


The simplest type of motion first to be investigated seemed to be simple rotary 
motion of the test object. This was produced by inserting prisms of various 
strengths in a ball bearing and then driving the ball bearing by means of a variable 
speed drive. The result was that the object viewed appeared to travel about in a 
circle in a plane perpendicular to the line of sight. Monocular observation was used. 
The test objects employed were Snellen letters. Eight letters were selected from 
various charts so that the same eight letters could be used on the 20/100, 20/70, 
20/50, 20/40, 20/30, 20/20, 20/15 and 20/10 lines. The maximum distance of 
observation conveniently available was 5 meters. When the prism was rotated 
rapidly enough to decrease vision below 20/100, the 3 observers were moved up 
to a distance of 2 meters from the test object. 


TasLe 1.—Relation of Visual Acuity to Increasing Angular Velocity 
of the Test Object 


Visual Acuity Expressed as a 
Fraction of the Acuity at 0°/Sec. 
Angular Velocity 
Angular Velocity of Letter Presented r “ 
(Degree/Sec.) 


The experimental procedure was as follows: With the prism rotating at a 
given speed, the lowest line was determined which resulted in ten successive correct 
readings of the Snellen letters. The Snellen letters were presented in an order 
previously determined by the chance selection of cards. On the next lowest line, 
say the 20/20 line, suppose that seven of the ten letters were correctly read, one 
would reason, somewhat arbitrarily, that when three errors were made, had the 
letters been of 20/30 size, they would have been correctly read, since the subject 
had just previously read ten letters correctly on this 20/30 line. We concluded 
that on the ten occasions just tested, the subject exhibited 20/20 vision on seven 
occasions and 20/30 vision on three occasions and that the acuity was therefore 
intermediate between these two values; more specifically, that it was 20/22.2. 
When the apparent motion of the letter is in a circle in a plane perpendicular to 
the line of sight, it is not immediately apparent what one should characterize the 
angular velocity of the letter. However, the simplest way of thinking about the 
matter would seem to be this: Suppose that the apparent movement of the letter 
is such that it travels around the circle, say five times per minute. Furthermore, 
suppose that the circumference of this circle is 10 cm. and that the distance of 
observation is 5 meters; then the letter is traveling 50 cm. per minute. If it were 
traveling not in a circle in a plane perpendicular to the line of view but, rather, 
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in a circle around the subject’s head at a distance of 5 meters and at a speed of 50 
cm. per minute, then it would be going around the subject’s head at 5.73 degrees 
per minute; and it is in this fashion that the angular velocity of the object is 
defined when the rotating prism is employed. 


Figure 1 shows the manner in which visual acuity deteriorates with 
increasing angular velocity of the test object, and the data are presented 
in table 1. 

It will be observed that when a prism of 4A is being rotated at a 
speed sufficient to cause an angular velocity of 62 degrees per second 


VISUAL ACUITY EXPRESSED AS A FRACTION OF THE ACUITY 
AT O°/SEC ANGULAR VELOCITY 


30 50 
ANGULAR VELOCITY OF LETTER PRESENTED (°/SEC) 


Fig. 1.—Deterioration of visual acuity with increasing angular velocity of the 
test object. 


the visual acuity has been reduced from 20/20 to below 20/200 degrees. 
Also, in the figure are shown the results obtained with a 12 A prism. 
It will be observed that when an angular velocity of 62 degrees per 
second is produced by the use of a 12 prism, vision is reduced to 
about 20/40. This means that when the large prism is employed, the 
same angular velocity of the letter produces much less deterioration of 
visual acuity than when the small prism is used. If one may greatly 
oversimplify the situation, in making a full rotation, innervation of the 
muscles occurs in the following order: first, the superior rectus muscle, 
then some of the internal rectus, then the internal rectus alone, then 
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some of the inferior rectus, and so on, with accompanying inhibitions 
of the antagonistic muscles. It may be, then, that the falling off of 
acuity while the eye is following an object moving in a circular path 
is attributable to inability to repeat the necessary cycle of innervation 
more than so many times per minute, and it appears, indeed, that this 
lack of ability to change innervation sufficiently rapidly is a cause of the 
deteriorating visual acuity with increased speed of motion of the test 
object. But that this is not the sole factor is shown by the experimental 
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Fig. 2—Relation of visual acuity to number of rotations per minute of the 
test object. 


data presented in table 2 and shown graphically in figure 2. Here 
plotted on the horizontal axis is not the angular velocity of the letter in 
degrees per second, but the number of rotations of the letter per minute. 
Consider the point at which the number of rotations per minute is 
slightly in excess of 100. With the 4A prism, the acuity is better than 
20/40, while with the 12 A prism the acuity is 0.3, or about 20/70; 
yet the eye need make no greater number of rotations for the 12 A 
prism than for the 4A prism, so that the percentage rate of change 
of innervation cannot here be the controlling factor. However, with the 
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12 A prism, the eve must travel through a considerably greater distance, 
and therefore at a higher angular speed. This indicates that the higher 
the angular velocity of the test letter, the more the acuity will be reduced. 
We conclude that when the eye follows an object moving about in a 
circle in a plane perpendicular to the line of sight, the acuity will be 
reduced by reason either of the inability of the eye to move sufficiently 
rapidly or of the inability of the subject to adjust the relative innervation 
to the various ocular muscles sufficiently rapidly or of both. 

The question arises: What is the cause of the reduction of acuity 
when the eye is following a moving object? Perhaps the first hypothesis 
to be considered is that acuity decreases when the object is moving 


Taste 2.—Relation of Visual Acuity to Number of Rotations per Minute 
of the Test Object 


Visual Acuity 
Expressed as a 


Fraction 
Number of the Acuity 
of Rotations at 0 Rotations 
Visual Acuity per Minute per Minute 


because imperfect pursuit movements of the eye result in extrafoveal 
portions of the retina being utilized. An examination of the data shows 
that this hypothesis can account for only a negligible fraction of the loss 
of acuity experimentally observed. Consider the instance in which the 
4A prism is being rotated. Suppose that pursuit movements of the 
eye were completely ineffective and that the eye merely fixated the 
center of the circle, which is the path in which the Snellen letter is 
moving. Then, under these conditions, the letter would be only 2 degrees 
from the fovea. Figure 3 shows some of the results of my investigation 
of extrafoveal visual acuity as measured with Snellen test letters,” 
and the data are given in table 3. It may be seen that at 2 degrees from 
the fovea visual acuity has deteriorated only to about 0.8, or 20/25. 


11. Ludvigh, E. J.: Extra-Foveal Visual Acuity as Measured with Snellen 
Test-Letters, Am. J. Ophth. 24:303, 1941. 
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This is clearly insufficient by a factor of 5 to account for the loss of 
acuity produced by rotating the 4A prism. Therefore, when the eye 
is following a moving object, the extrafoveal position of the image is a 
negligible factor in the observed reduction of acuity. 
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Fig. 3.—Relation of visual acuity to angular distance of the test object from i 
the fovea. 


Taste 3.—Relation of Extrafoveal Visual Acuity to Angular Distance of 


Test Object from Fove 


Angular Distance of 
Test Object from Fovea 
(Degrees) 


Visual Acuity 


0 20/11.68 
0.25 20/12.58 
0.50 20/13.21 
1.0 20/16.81 
2.0 20/27.36 
5.0 20/45.08 


10.0 20/76.80 


Another hypothesis is that imperfect pursuit movements of the eye, 
although maintaining the image in the immediate vicinity of the fovea, 
nevertheless result in a motion of the image on the retina which reduces 
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visual acuity. The eye is unable to match the exact rate of movement 
of the object, and hence the image is continually moving over the retina 
as the eye goes ahead of, and lags behind, the moving object. 

If this hypothesis is correct, it is motion of the image on the retina 
which produces the deterioration of visual acuity. This motion would 
result in any given portion of the retina receiving less intensity contrast 
than it would if the eye and object were stationary. It might, therefore, 
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Fig. 4—Relation of the visual acuity to intensity of illumination. 


TasLe 4.—Relation of Visual Acuity to Intensities of Illumination 


Log Brightness 
(Foot Candles) 


2.703 


1.772 1.52 0.607 

0.837 1.41 0.500 
—0.197 0.916 0.360 
—1.051 0.500 0.269 
—1.764 0.428 0.132 
—2.616 


be thought that high intensities of illumination would particularly aid 
visual acuity when the eye was moving. Figure 4 and the data in table 4 
show that when the image is moving on the retina high intensities may 
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advantageously be employed. The test objects used in obtaining these 
data were Landolt rings. The brightly illuminated area subtended about 
5 degrees at the eye, and for these conditions the characteristic sigmoid 
curve relating visual acuity and log intensity was found. It may be 
noted that the highest intensities of illumination produce little improve- 
ment in acuity when the object is stationary. This is indicated by the 
flattening out of the upper curve of the graph at high illuminations. 
The lower curve of the graph shows the results obtained when the test 
object is being displaced by a rotary prism at a velocity in path of 90 
degrees per second. Here, even at the highest intensity of illumination 
available, about 505 foot candles, acuity is still improving. This suggests 
that, although for ordinary purposes about 10 foot candles is adequate 
illumination, an illumination of 1,000 foot candles might be advisable 
when the eye is following a rapidly moving object. 

Since it is difficult visually to extrapolate a curve from the observed 
experimental points, the data were fitted by the method of least squares 
to the empiric function y—,;“*,,; , where y is visual acuity and is 
the illumination in foot candles on the chart. The use of the func- 
tion ye implies that visual acuity will become zero when the 
illumination is zero, and also that as the illumination becomes great 
visual acuity will approach —;-in value. No assumption is made as to 
nature of the process, photochemical or other, mediating the relation of 
brightness to visual acuity. 


When the object is stationary, the data fitted by the method of least 


85 20-478 
squares give rise to the curve y = ERT yas The maximum value of 


visual acuity predicted by this formula is then a , or 1.62. Ninety 
per cent of this final value of visual acuity is 1.46, and this visual acuity 
is attained when the illumination is 30 foot candles. When the object 
is moving, the data fitted by the method of least squares give rise to 
the curve y = ae . The maximum value of visual acuity pre- 
dicted is 0.757, and 90 per cent of this value is not achieved until the 
intensity of illumination reaches 360 foot candles. It thus appears that 
a quantitative analysis of the data confirms the notion that high intensities 
of illumination might be advisable in following a moving object. This 
problem is being further investigated at still higher intensities of illumi- 
nation. 
SUMMARY 


Visual acuity was determined while the test object viewed appeared 
to move in a circle in a plane perpendicular to the line of sight. The 
diameter of the circle and the velocity of the test object were varied. 
It is shown that when the eye is following such a moving object, acuity 
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is reduced by reason either of the inability of the eye to move sufficiently 
rapidly or of the inability of the subject to adjust the relative innervation 
to the various ocular muscles sufficiently rapidly or of both. It is shown 
that in following a moving object the extrafoveal position of the image 
is a negligible factor in producing the observed reduction of acuity. 

The hypothesis is that imperfect pursuit movements, although main- 
taining the image in the immediate vicinity of the fovea, nevertheless 
result in a motion of the image on the retina which reduces visual acuity. 
This motion would result in the retina’s receiving less intensity contrast 
than it would if the eye and object were stationary. The hypothesis 
tends to be confirmed by observations showing that when the test object 
is moving, high intensities of illumination may advantageously be 
employed to increase visual acuity. 


243 Charles Street. 
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MECHANICS OF INTRACAPSULAR CATARACT EXTRACTION 


DAVID O. HARRINGTON, M.D. 
SAN FRANCISCO 


_—— can be little controversy among modern ophthalmic 
surgeons regarding the advantages and desirability of the intra- 
capsular method of cataract extraction. 

As Arnold Knapp? has pointed out in his classic paper : 


The amount of literature that has arisen on the subject of the intracapsular 
extraction is bewildering, but some general direction can be recognized. The trend 
seems to be in favor of an operation in which a firm hold is taken of the capsule 
with the forceps without tearing it, concentrating the traction to one area and 
with a hook or similar instrument exerting pressure externally at the lower 
corneal margin, in order to raise vitreous pressure and to rupture the suspensory 
ligament at that point. . . . After subluxation of the cataract, the extraction 
is completed with the aid of external pressure, by tumbling or by head-first 
delivery. 


Knapp and numerous others have fully reviewed the advantages of 
intracapsular cataract extraction over the extracapsular method, with 
fewer and fewer dissenting voices in recent years. The “perfect cataract 
extraction,” the goal of every ophthalmic surgeon, embraces all these 
advantages, which may be briefly outlined as follows: 

1. A calm, cooperative patient on the operative table. 

2. A more or less standardized operative technic, applicable to most 
types of cataract and fostering development of greater skill in both 
operator and assistant. 

' 3. Routine employment of safety factors to assure a minimum of 
complications, both operative and postoperative. 

4. A small, round, centrally placed, black pupil after operation, with 
minimum trauma to ‘he iris. 


Read at the Eighty-Fourth Annual Meeting of the American Ophthalmo- 
logical Society, Hot Springs, Va., May 15, 1948. 


From the Department of Surgery, Division of Ophthalmology, University 
of California Medical School, and the United States Veterans Administration 
Hospital. 

1. Knapp, A.: Present State of Intracapsular Cataract Operation, Arch. 
Ophth. 38:1 (July) 1947. 
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5. A tight wound, well protected against leakage, prolapse of the 
iris and hemorrhage and allowing rapid formation of the anterior cham- 
ber and early ambulation. 

6. Absence of postoperative iridocyclitis and shortened period of 
convalescence. 

7. Minimum astigmatism. 

8. Maximum visual acuity in the highest percentage of cases. 

9. A grateful patient, pleasantly surprised by the absence of an antici- 
pated ordeal and anxious to undergo operation on the second eye in order 
to regain the benefits of binocular vision. 

It is my belief, and there is ample support for it in the literature, that 
these criteria are satisfied only by the performance, on a psychologically 
prepared patient, of cataract extraction by the intracapsular method, 
through a round pupil, with the employment of all modern safety measures 
of proved merit. It is not the purpose of this paper to present a detailed 
operative technic or to claim superiority of one detail over another. The 
use of certain methods by way of illustration should be considered an 
advocacy not of those methods per se but only of the fundamental 
principles underlying them. This study is concerned only with the basic 
principles involved in the mechanics or dynamics of intracapsular cataract 
extraction and with the methods which have proved most valuable in 
utilizing certain physical principles to be demonstrated. 

The classic physical experiment which demonstrates that in liquids 
a pressure at one point transmits itself to all points within the liquid 
with equal force is only partially true when applied to the vitreous gel in 
an eyeball opened for cataract extraction. The vitreous is a tissue, 
and the solider its consistency, the more readily can portions of it be 
“pinched off,” so to speak, and made to act as isolated, smaller spheres 
without disturbance of the pressure ratio within the vitreous body as a 
whole. This fact can be demonstrated during the actual procedure of 
cataract extraction, on cadaver eyes, on animal eyes and by gonioscopic 
observation. 

It is common knowledge among surgeons that the grasp of the intra- 
capsular forceps on the anterior capsule of the lens is facilitated by pres- 
sure on the sclera sufficient to raise the vitreous pressure, thus pushing 
the lens forward into the jaws of the forceps. It can readily be demon- 
strated that the grasp on the lower portion of the lens capsule, at or 
under the inferior pupillary margin, preliminary to extraction of the lens 
by tumbling (fig. 1), is most easily obtained by applying pressure on 
the sclera well back toward the equator and directed upward and for- 
ward, as though “lifting” the vitreous. The lens will be seen to come 
forward, but it will also tilt or rotate on its horizontal axis, so that the 
inferior edge of the lens is anterior and against the jaws of the forceps 
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while the superiot edge is tilted backward. A sufficiently large area of 
application of pressure is obtained by the Verhoeff ring? introduced 
deep into the lower fornix and applied flat to the globe. 

On the other hand, if one wishes to apply the forceps to the upper 
edge of the lens, as is done in the Verhoeff * method of extraction, (fig. 
2), pressure must be applied at the lower corneal limbus or even on the 
lower part of the cornea, and directed backward as though to push the 
vitreous back. This causes the lens to tilt or rotate on its horizontal axis, 
so that the superior edge is forward and may be straddled by the forceps 
while the inferior edge is depressed. 

Further application of pressure in these maneuvers will cause the 
hydrostatic wedge of the vitreous to insert itself between the equator of 


Fig. 1—Low scleral pressure and applications of the capsule forceps in cataract 
extraction by tumbling. 


the lens and the ciliary body and thus rupture the zonule (fig. 3.4), 
at the lower edge in the first instance and at the upper edge in the 
second. Light traction on the lens capsule, just sufficient to “tense” 
or stretch the zonule, will facilitate zonular rupture. Traction on the 
capsule alone without the aid of the wedge of vitreous will, of course, 
rupture the zonule in a certain percentage of cases, especially when it is 
abnormally weakened by age and the changes associated with cataract 


2. Verhoeff, F. H.: Lens Expressor, Tr. Am. Ophth. Soc. 28:305, 1930. 
3. Verhoeff, F. H.: New Operation for Removing Cataracts with Their 
Capsules, Tr. Am. Ophth. Soc. 25:54, 1927. 
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Fig. 2.—Direction of movement of the vitreous in the Verhoeff extraction with 
pressure on the corneal limbus. 


LE 


Fig. 3.—A, production of a wedge of vitreous between the inferior edge of the 
lens and the ciliary body, with rupture of the zonule. 
applied 8 mm. below the limbus. 


Pressure on the sclera was 


B, distortion of the vitreous with release of 
negative pressure in the hyaloid fossa as a result of low scleral pressure. 
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formation ; but the incidence of capsular rupture is greater, the greater 
the ratio of traction to pressure, and one can almost state that “nor- 
mally” the zonule would not be ruptured by traction alone. 

After the rupture of the zonule has been accomplished, the lens must 
then be freed of its position in the hyaloid fossa, either by tumbling or 
by sliding it head first from the fossa. Barraquer * and Goldsmith ° laid 
great emphasis on the strength of the negative pressure between the lens 
and the hyaloid membrane. 

If the lens is tumbled, its disarticulation from the hyaloid fossa is 
accomplished by further application of pressure, “lifting” the vitreous 
below so that it presents into the lower part of the anterior chamber, 
pushing the lower edge of the lens ahead of it. At this point the dis- 
tortion of the vitreous releases the negative pressure (fig. 3B), and 
the lens continues to rotate on its horizontal axis. Now, for the first 
time, traction on the capsule sufficient to move the lens may be applied ; 
with little danger of capsular rupture, and the direction of pressure is i 
shifted away from the vitreous and toward the cornea and the lens itself. 
The herniated vitreous immediately sinks back, and the final delivery of 
the lens is accomplished by a delicate balance between pressure and 
traction on the lens itself. 


If the lens is to be delivered head first, as in the Verhoeff * operation, 
it must be freed from the hyaloid fossa primarily by traction. Appli- 
cation of pressure at the lower portion of the limbus sufficient to release 
the negative pressure in the fossa will present the vitreous ahead of the 
lens and into the wound (fig. 4). Pressure applied to the sclera will 
tend to elevate the inferior edge of the lens and depress the superior 
edge. 

Goldsmith ® objected strenuously to the head-first delivery of the lens 
by pressure and stated that only the fortunate previous subluxation of the 
lens superiorly, or early rupture of the superior zonular bundles, pre- 
vented disastrous prolapse and loss of vitreous. It should be pointed out 
that the Verhoeff procedure deliberately utilizes these “fortunate” 
factors by early zonular rupture with the forceps at the superior edge 
of the lens. During extraction, however, some pressure must be used, 
and the lens must be pressed against the posterior margin of the incision 
to hold the vitreous back and to avoid its loss. 

The authority for the foregoing statements is the result of a gradual 
development of experimental work, which began several years before 
the war and has only recently been resumed. 


4. Barraquer, I.: Facoerisis, in Fisher, W. A.: Senile Cataract, Chicago, 
Chicago Eye, Ear, Nose, and Throat College, 1923, p. 34. 

5. Goldsmith, J.: Dynamics of Intracapsular Cataract Extraction, Arch. 
Ophth. 29:380 (March) 1943. 
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In 1930 I was afforded the opportunity of studying a patient with a 
very large iridodialysis opening, through which the equator of the lens 
and the zonular bundles were readily examined by slit lamp microscopy. 
Beyond the zonular barrier, which was apparently intact, the hyaloid 
membrane could be seen passing backward and laterally, with a vitreous 
of average normal consistency beneath it. 

When pressure was applied to the corneal limbus, or 1 mm. on the 
cornea in the area of the iridodialysis, there was little or no movement 
in the zonular bundles or in the hyaloid membrane. When pressure was 
applied to the sclera at a point 6 to 8 mm. from the limbus on the same 
side as the area of iridodialysis, the visible vitreous seemed to move 
forward toward the site of iridodialysis, causing the hyaloid membrane 


Vova se 


Fig. 4.—Verhoeff extraction with head-first delivery of the lens by traction and 
pressure on the limbus. 


to bulge against the zonular membrane, which was thus placed under 
definite tension (fig. 5A). If pressure was applied at the opposite 
limbus and directed backward, the hyaloid membrane and zonule in the 
area of iridodialysis were seen to bulge slightly, but if the same pressure 
was moved downward onto the sclera on the side opposite the iris 
opening, little or no effect was seen in the portion of the vitreous visible 
beneath the iridodialysis opening. 

These findings were demonstrated even more clearly by gonioscopic 
observation and by measurement of the pressure by means of the ocular 
dynamometer of Bailliart. In the gonioscopic view of the angle of the 
anterior chamber, one could see the ciliary processes through the iridodi- 
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alysis opening, but only a very small portion of the origin of the zonular 
bundle was visible. When the 6 mm. foot plate of the ocular dynamometer 
was applied to the sclera in the region of the ora serrata on the same 
side as the area of iridodialysis and gradually increasing pressure was 
directed, as though to “pinch off and lift” the vitreous body, the zonular 
bundles suddenly appeared to bulge slightly forward into the iris opening, 


Fig. 5.—A, zonular tension produced by a wedge of vitreous in the iridodialysis 
opening, with pressure applied to the sclera on the same side 8 mm. from the 
limbus. B, gonioscopic view of production of zonular tension by a vitreous wedge 


in the iridodialysis opening. Pressure on the sclera was applied 8 to 10 mm. 
from the limbus. 


and almost the entire length of the zonule became visible (fig. 5B). 
The pressure required to demonstrate this movement was 50 Gm. 
Similar results have recently been demonstrated, though to a lesser 
extent, in a case of congenital coloboma of the iris. Even in a normal 
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eye, especially in a person over 50 years of age and with a low normal 
intraocular pressure, one can demonstrate in certain cases a slight, but 
definite, forward bulge of the iris in the depths of the angle under the 
same conditions of application of pressure (fig. 6). 

Later, when an attempt was made to repair the iridodialysis defect a 
large keratome incision was made at the corneal limbus, thus simulating 
the conditions in an eye opened for cataract extraction. With the absence 
of an anterior chamber and with lowered intraocular pressure, it 
required only 20 Gm. of scleral pressure on the same side to show the 
forward movement of the vitreous and zonular bundles. The same 
amount of pressure on the opposite corneal limbus also produced tension 
in the visible zonular bundles, but it required 40 Gm. when applied to 
the opposite sclera in the region of the ora serrata to lift the entire 
vitreous sufficiently that movement of the zonule could be seen. 


Fig. 6.—Gonioscopic view of production of a bulge of the iris by low scleral 
pressure. The bulge is shown as slightly exaggerated. 


If an eye on which an intracapsular extraction with round pupil and 
peripheral iridotomy has been performed is observed with the slit lamp 
under these conditions of application of pressure, the movement of the 
vitreous in the pupillary area can be seen to follow the same general 
pattern, i. e., forward into the lower part of the pupil when the pressure 
is applied low on the sclera and across the pupillary area into its upper 
part when pressure is on the limbus. 

These clinical observations on living human eyes were of sufficient 
interest to stimulate simple experiments on enucleated animal eyes, and 
later on human cadaver eyes. The experiments differed from those 
of Goldsmith ® mainly in the maintenance of an intact vitreous with 
zonular rupture produced by pressure. Capsular traction with the 
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Sinclair, Arruga or Verhoeft forceps was reduced to an amount barely 
necessary to guide the direction of rotation of the lens in its escape 
from negative pressure of the hyaloid fossa. The eresiphake was not 
used, as it was in Goldsmith’s work. I believe that the mechanism of 
its action in zonular rupture is based on an entirely different basic 
principle, and is deserving of a separate study, already begun. 

Enucleated pig eyes were studied after corneal section with and 
without iridectomy, after removal of the cornea with and without iridec- 
tomy, after removal of the cornea and sclera as far back as the ora serrata 
and after complete removal of the corneoscleral coat, with only the uveal 
sac, containing the retina, vitreous and lens, remaining. The reaction of 
these enucleated pig eyes to the applications of pressure previously out- 
lined was exactly the same as that in living human eyes except that much 
greater degrees of pressure were required to produce the same effect. 
This difference might have been expected because of the greater solidity 
of the vitreous, the tougher zonular membrane and the more rigid iris 
tissue. It was virtually impossible to perform an intracapsular extrac- 
tion through a round pupil, and rupture of the zonule by traction on the 
capsule was also extremely difficult. Rupture of the zonule with disloca- 
tion and complete extraction of the lens was accomplished on many eyes 
by the tumbling method, after complete iridectomy by pressure applied 
low on the sclera with herniation of the vitreous through the lower 
zonular bundles, but was nearly impossible with the Verhoeff maneuver, 
owing to the almost invariable prolapse of vitreous ahead of the lens. 

3ecause of the solid nature of the vitreous body in the pig’s eye, extreme 

degrees of pressure were required to simulate loss of vitreous, so that 
conditions in these eyes could never be considered analogous to those 
existing in human eyes. 

Extractions on rabbit eyes were entirely unsatisfactory, owing to the 
enormous relative size of the lens, the fragility of the zonule and the 
tendency to sudden total dislocation of the lens, whether accomplished by 
traction or by pressure or by both. 

Observations on kitten eyes were quite satisfactory and agreed closely 
with the findings in human cadaver eyes. 

The most interesting anatomic studies were those on fresh human 
cadaver eyes, both in situ and after enucleation. Six of these eyes were 
examined, 2 in situ and 4 after enucleation. One of the enucleated eyes 
was used with the cornea in place. After a Graefe section, a peripheral 
iridotomy was performed. The lips of the wound were held open 
about 3mm. Gradually increasing pressure was applied to the lower part 
of the corneal limbus. It required only 15 to 20 Gm. of pressure to 
produce a definite forward tilting of the superior edge of the lens, with 
slight bulging of the iris and noticeable stretching of the iridotomy 
opening. 
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The area of pressure was shifted to the sclera 6 to 8 mm. below the 
limbus, the direction of pressure being upward and slightly forward, 
as though to lift the eye from the orbit. The globe was soft, so that a 
pressure of 30 Gm. produced a noticeable scleral dimple, but it required 
only 20 Gm. of pressure to produce a forward tilt of the lower edge of 
the lens and a bulge in the lower part of the iris (fig. 7).. Further 
pressure, up to 40 Gm., was required to produce sudden rupture of 
the lower zonular bundles and forward and upward dislocation of the 
lens. When the scleral pressure was released, the lens settled back into 
place. On resumption of low scleral pressure, the vitreous presented in 
the lower part of the pupil, this time tilting the lens only slightly on its 
horizontal axis. With maintenance of this herniation of the vitreous and 
with the point of application slowly: moved nearer the limbus, the vitreous 
body could be made slowly, to tumble the lens so that its inferior edge 
moved upward into the wound. By this time the pressure was entirely 


Fig. 7.—Direction of movement of the vitreous and rotation of the lens with 
pressure on the sclera 10 mm. from the limbus. 


corneal, and final extraction of the lens was accomplished by upward 
massage of the cornea. This maneuver is apparently very similar to the 
Smith-Indian extraction. At no time during the procedure did there 
seem to be any great danger of prolapse of the vitreous, even though 
the dislocation and extraction were interrupted. If the sudden rupture 
of the zonule, with forward tilting of the lower edge of the lens, had been 
followed by a quick shift of pressure upward onto the limbus, it is felt 
that even less tendency to herniation of the vitreous would have been 
noted. 

The second enucleated eye was prepared by complete removal of the 
cornea, and a full iridectomy was performed. With a pressure of 15 
Gm. on the lower limbal area, the superior edge of the lens was tilted 
forward and grasped by the Verhoeff capsule forceps which straddled 
the equator in the area of the iridectomy. This ruptured the superior 
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zonular lamella. Further pressure up to 30 Gm., caused the vitreous 
to present in the area of the iridectomy, ahead of the lens. When the 
pressure was shifted downward on the sclera, the presentation of the 
vitreous above was lessened, but attempts to make it produce rupture 
of the lower zonular fibers were only partially successful, and the 
extraction of the lens was accomplished mainly by traction on the capsule, 
assisted by pressure from below while the posterior surface of the lens 
was held against the scleral edge of the wound to prevent the upward 
prolapse of the vitreous. This, as mentioned before, is the deliberate 
maneuver of the Verhoeff method of extraction. 

The third enucleated eye was utilized to demonstrate in an exagger- 
ated fashion the action of the wedge of vitreous in rupture of the zonule 
and dislocation of the lens in the tumbling method of extraction with both 
capsular traction and external pressure. 

A Graefe section of the cornea was made, after which the lateral half 
of the cornea was removed and the medial half of the incision was some- 
what enlarged. A band of sclera 6 mm. wide was dissected from the 
underlying ciliary body from 9 to 3 o’clock. A small peripheral iridotomy 
was performed. A very small bite of the anterior capsule of the lens 
was grasped at the lower pupillary border by the Sinclair ® cross action 
forceps, and barely enough traction was exerted to place the lower 
part of the zonule under slight tension. When pressure was applied 
at the lower limbus with the foot plate of the ocular dynamometer, 
or with the edge or flat surface of the Verhoeff ring, the upward 
bulge of the vitreous was clearly shown in the area of the ciliary 
body above where its scleral support had been removed. When the 
same amount of pressure was shifted downward onto the sclera, the 
bulge of the vitreous in the unsupported area above was noticably 
lessened, and, in fact, could easily be seen to have been brought to bear 
on the lower part of the zonule and the iris. In spite of the lack of 
support over the superior ciliary body, where a pressure transmitted 
through the vitreous could most easily be demonstrated, further pressure 
on the lower portion of the sclera readily produced an inferior wedge of 
the vitreous (fig. 8.4), which ruptured the zonule below and dislocated 
the lower edge of the lens forward (fig. 8B). At this point slightly 
more traction was applied to the capsule, and with continued pressure 
below the lens was rotated or tumbled on its horizontal axis and freed 
from the negative pressure of the hyaloid fossa. Once tumbled, the lens 
was finally freed from its upper zonular attachment and extracted 
mainly by traction, but even this was assisted by moving the pressure 
upward into the limbal area. 


6. Sinclair, A. H. H.: Intra-Capsular Extraction of Cataract, Tr. Ophth. 
Soc. U. Kingdom 52:57, 1933. 
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The fourth enucleated eye was used to demonstrate Kirby’s * method 
of head-first extraction of the lens after rupture of the inferior part of 


the zonule by direct point pressure on the taut zonule without utilizing 
the vitreal wedge. 


Fig. 8.—A, bulge of vitreous produced beneath the inferior portion of the 
iris by low pressure on the sclera in spite of removal of scleral support above. 
direction of movement of the vitreous and rotation of the lens in extraction by 


combined pressure and traction, with pressure exerted 8 to 10 mm. from the 
limbus. 


B, 


7. Kirby, D. B.: The Development of a System of Intra-Capsular Cataract 
Extraction, Am. J. Ophth. 27:124 (Feb.) 1944. 
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Kirby’s detailed instructions as to traction at 12 o’clock combined 
with point pressure at 6 o'clock directly over the tensed zonule, rotation 
of traction to 2 o’clock combined with point pressure at 8 o’clock and 
rotation to 10 o’clock combined with point pressure at 4 o’clock were 
carefully followed. The zonule ruptured readily below, and further 
upward traction slid the lens head first through the wound. 

Several things with reference to the action of the vitreous were noted 
during the procedure. Without a full iridectomy it was necessary to 
lift the superior edge of the lens so that on rupture of the lower part of 
the zonule the lens would not engage the iris above. When this was 
done and point pressure was applied on the lower limbus sufficient to 
rupture the zonule below, there was a rather pronounced bulging of 
the vitreous in the superior zonular area, as had been demonstrated in 
previous experiments. The same observation was made on 2 kitten eyes 
and in 1 case of extraction in the living human eye. In the latter, a full 
iridectomy was performed, and it is my belief that the rupture of the 
superior zonular area occurred through the action of the vitreous wedge, 
while the rupture of the inferior zonular fibers was accomplished by 
direct pressure. The extraction of the lens was accomplished almost 
wholly by traction. 

The 2 human cadaver eyes which were operated on im situ were 
utilized primarily to demonstrate the mechanism of occurrence of certain 
operative and postoperative complications. Some of the accessory steps 
in intracapsular cataract extraction and their bearing on these compli- 
cations will now be discussed in the light of these experiments. 


ANESTHESIA AND LID CONTROL 

The use of retrobulbar injections and akinesis has become so well 
established as to need little comment. It is practically universal, and the 
relative merits of the infiltration and the O’Brien * nerve block methods 
are largely a matter of the operator’s personal preference. In certain 
prominent eyes in which there may be more than the usual danger of 
globe compression, it is probably wise to use both methods. It is prob- 
able that the O’Brien method gives more complete paralysis when 
successfully applied. On the other hand, infiltration has the advantage 
of producing anesthesia of the skin, which may be a valuable aid in 
preventing sudden movement of the patient. 

For years the question of retraction of the lid has been a vexed one. 
Many types of speculums have been devised, but all have the disad- 
vantage of introducing a hard metal surface between the lid and the 


8. O’Brien, C. S.: 
1:447 (April) 1929. 


Akinesia During Cataract Extraction, Arch. Ophth. 
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globe and of not being quickly removable. Older operators have insisted 
on the importance of lid control and have preferred retractors, hand held 
by expert assistants. 

When Horner ® introduced his method of lid control by sutures 
(fig. 9), he was attempting to find a method which would be safe in the 
hands of untrained assistants. This it has proved to be, as judged by 


Fig. 9—A, Horner lid sutures. B, Horner method of retraction of the lid 
with sutures. 


experience with it at the University of California since 1931. It is felt 
that many potential operative complications have been avoided, and a 


9. Horner, W. D.: Sutures for Lid Control in Cataract Operations, Am. J. 
Ophth. 18:33 (Jan.) 1935. 
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few serious complications minimized, by the quick lifting closure of 
the lids, which is possible only with this method of lid control. 

In the cadaver eyes operated on in situ, it was found that even the 
simplest type of spring speculum required an appreciable time for its 
removal, that the more complicated the speculum the more difficult it 
was to handle and that in the presence of attempted lid closure (simu- 
lated by a purse string suture in the lid margin) the blades of the 
speculum produced added pressure on the globe. The lower blade of the 
speculum exerted its pressure at the corneal limbus, when the eye was 
rolled upward, in exactly the position to give maximum transmitted 
pressure through the vitreous into the area of the corneal wound. 

The suture method of lid control had the drawback that, under too 
much tension, the upper lid tended to evert, causing the upper edge of 
the tarsal plate to indent the globe well back on the sclera in a position to 
produce presentation of the vitreous in the wound area. This tendency 
to eversion was not increased by attempted closure of the lids and could 
be avoided by not lifting too much on the suture. In lax-lidded persons, 
it might prove a source of trouble. 

In the study of possible sources of postoperative wound rupture, 
prolapse of the iris and prolapse of the vitreous after intracapsular 
cataract extraction, the positions of the lids were noted on living human 
subjects under conditions of relaxation, moderate lid closure and tight 
lid closure, and attempts were made to simulate these positions in the 
cadaver. It was found that when the eye was closed the lid margins 
exerted a variable pressure on the globe at the lower corneal limbus, or 
merely on the lower part of the cornea. Even when the upper lid was 
eliminated as a source of trouble, the sharp margin of the lower lid 
was capable of exerting considerable linear pressure at or near the 
limbus in exactly the position where it would produce maximum vitreous 
pressure in the wound area. When this pressure was simulated either 
directly or by artificial tautness in the lower lid, the wound could be 
made to gape on either side of a corneoscleral suture, and even the slight 
pressure of 15 Gm. caused a movement of the iris toward the wound. 

A conjunctival flap offered little resistance to this pressure. A single 
McLean *° type of suture allowed prolapse of the iris at 10 and 2 o’clock. 
A modified Stallard‘ or mattress type of corneoscleral suture offered 
slightly more resistance, owing to its broader base. The most adequate 
protection against a measured or constant pressure up to 35 Gm. was 
offered by three corneoscleral sutures of McLean type or by a rather 


10. McLean, J. M.: New Corneoscleral Suture, Arch. Ophth. 28:554 (March) 
1940. 


11. Stallard, H. B.: Corneo-Scleral Suture in Cataract Extraction, Brit. J. 
Ophth. 22:269, 1938. 
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wide mattress type of corneoscleral suture (fig. 10) combined with a 
Van Lint ** type of conjunctival flap, pulled down from above. 


IRIDECTOMY 


It is fairly generally agreed that the preservation of the round pupil 
in intracapsular cataract extraction is much to be desired. In addition 
to its optical and cosmetic advantages, its greatest value, as pointed out 
by Knapp, lies in its action as a barrier to prolapse of the vitreous. 
Manipulation of the cadaver eye in situ showed that it required almost 
twice as much pressure at the lower corneal limbus to force a prolapse 
of the intact vitreous past an intact iris, or one on which a small periph- 
eral iridotomy had been performed, as that required after a full 
iridectomy. Knapp! raised the objection that a peripheral iridotomy 


Fig. 10.—Corneoscleral mattress suture and conjunctival flap. 


is difficult to perform and that the possibility of cutting into the vitreous 
is always present. If the bite of the iris forceps is kept small and the 
root of the iris is tented before cutting, this can be avoided (fig. 11). 
The special bayonet iris forceps of Traquair ** has a set screw, or wheel, 
between its blades, which may be preset at any desired width and _ will 
insure a small bite at the jaws. 

In the cadaver eye a deliberate injury to the vitreous by a roughly 
performed peripheral iridotomy so changed the character of the vitreous 


that only one-third as much pressure was required to produce its pro- 


12. Van Lint: Astigmatisme post-opératoire dans l’extraction de cataracte avec 
glissement de la conjonctive, Ann. d’ocul. 151:418, 1914. 
13. Traquair, H. M.: Personal communication to the author. 
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lapse after injury as before. The effect of a small nick in the hyaloid 
membrane is analogous to that of nicking the edge of a case-hardened 
glass lens. It would almost appear that the entire character of the vitre- 
ous body had been changed, so that it became semifluid and almost 
ceased to follow the previously outlined rules of pressure transmission. 
Even the slightest pressure at any point on the globe, whether near the 
limbus or on the sclera, produced immediate presentation and prolapse of 
vitreous, whereas before this injury the pressure was transmitted 
through the vitreous, as outlined earlier in this paper. 

It is suggested that in cataract extractions in the presence of known 
fluid or injured vitreous pressure be applied to the globe with extreme 
caution and that extraction be accomplished mainly by traction. 

In the presence of normal vitreous it could not be demonstrated 
experimentally on the cadaver eye that a double iridotomy was any more 


Fig. 11.—Peripheral iridotomy with small iris bite and tenting of the iris. 


effective in preventing prolapse of the iris than a single one. It must 
be admitted, however, that these prolapses were produced by vitreous 
pressure rather than by sudden leakage of aqueous, such as might 
produce a prolapse of iris in a living eye on the fourth or the fifth 
postoperative day. 

EXTRACTION BY TRACTION 


Except for zonular rupture and lens extraction by phakoeresis, which 
involves an entirely different basic principle from that under discussion 
here, it is my considered opinion that zonular rupture and total extrac- 
tion by capsular traction alone are very difficult and extremely uncertain. 
Even allowing for the known fragility of the zonule in the presence of 
mature cataract in the aged person, the percentage of capsular ruptures 
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is very high when attempts are made to extract the lens by traction 
alone. For this reason, most experienced operators combine traction 
with external pressure. On the other hand, Arruga** stated that he 
depended mainly on traction, and the nature of the Verhoeff * method 
demands preponderance of traction over pressure. 

Aside from any other consideration, such as rupture of the hyaloid 
membrane, prolapse of the vitreous or injury to the ciliary processes, 
cited as disadvantages of extraction by pressure, the higher the ratio 
of traction to pressure, the greater the likelihood of rupture of the 
capsule. 

INJECTION OF AIR INTO THE ANTERIOR CHAMBER 


Ever since MacMillan*® advocated the injection of air under the 
conjunctival flap and into the anterior chamber in trephinations for 
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Fig. 12.—Corneoscleral suture tied and air bubble in the anterior chamber. 


glaucoma, I have made this procedure routine after intracapsular cata- 
ract extraction. Besides aiding in the more rapid and even reformation 
of the anterior chamber, it also acts as a “cushion” to prevent prolapse 
of the iris in the event of postoperative pressure of the lid margins on 
the cornea. It was repeatedly demonstrated on cadaver eyes and on a 
living human eye that a pressure of 30 Gm. on the lower corneal limbus 
would produce a small prolapse of the iris if the anterior chamber was 


14. Arruga, H.: Les détails techniques de 1’extraction intracapsulaire du 
cristallin, Bull. et mém. Soc. franc. d’opht. 46:270, 1933. 

15. MacMillan, J. A.: Injection of Air as Factor in Maintaining Filtration 
After Corneoscleral Trephining in Glaucoma, Arch. Ophth. 22:968 (Dec.) 1939. 
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into the anterior chamber and a similar pressure was applied to the 
globe, the air escaped in a rush, but the iris did not prolapse into the 
wound. Only one precaution is necessary. If too much air is injected 
into the anterior chamber, producing an abnormally deep chamber, it is 
possible for some of the air to enter the posterior chamber and become 
trapped behind the iris. The application of external pressure then 
produces a prolapse of the iris, with the exit of air through the wound. 


SUMMARY AND CONCLUSIONS 


It is fairly generally agreed among ophthalmologists that the ideal 
cataract extraction from the point of view both of the patient and of the 
surgeon is that performed by the intracapsular method through the 
intact pupil, with employment of all the modern safety measures of 
proved merit. 

In order to acquire the greatest proficiency in intracapsular cataract 
extraction, the surgeon should have an understanding of the physical 
principles underlying the dislocation and delivery of the lens. 

It can be demonstrated by slit lamp microscopy, by gonioscopic 
observation, during actual intracapsular cataract extraction in the living 
eye, on animal eyes and on human cadaver eyes that the rupture of the 
zonular lamella of the lens is accomplished primarily by the production 
by external pressure of a wedge of vitreous, which is made to insert itself 
between the equator of the lens and the ciliary processes. This deformity 
of the vitreous can be produced at whatever site is desired, depending 
on the method and the point of application of the external pressure and 
on whether or not one wishes to tumble or to slide the lens from its 
position in the hyaloid fossa. 

The normal vitreous is a tissue and cannot be considered as a fluid, 
in which pressure at one point is transmitted equally to all other parts. 

Capsular traction facilitates dislocation of the lens by stretching the 
zonule, but does not normally produce its rupture. 

Certain factors of safety of utmost importance in intracapsular cata- 
ract extraction may be reevaluated in the light of these basic physical 
principles. 

384 Post Street. 
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NONSYPHILITIC INTERSTITIAL KERATITIS WITH 
VESTIBULOAUDITORY SYMPTOMS 
Report of Four Additional Cases 


DAVID G. COGAN, M.D. 
BOSTON 


N 1945 I described 4 patients presenting a syndrome consisting of a 

characteristic type of interstitial keratitis and vestibuloauditory symp- 
toms like those of Méniére’s disease and resulting, usually, in complete 
deafness. Only 1 previous instance, and this one questionable, could be 
found from an examination of the literature. The ocular signs consisted 
early of a granular type of corneal infiltrate, patchy in distribution, situ- 
ated predominantly in the posterior half of the cornea; late the cornea 
became vascularized. The keratitis was bilateral in 3 of the 4 patients and 
ran a characteristically chronic course, varying in its severity from day 
to day and from eye to eye. There was little or no reaction in the anterior 
chamber or the iris. The vestibuloauditory symptoms, coming on within 
a few days of the ocular symptoms, consisted typically of severe vertigo, 
tinnitus, nystagmus and rapidly progressive deafness. There was an 
elevated white blood cell count, and usually a mild eosinophilia, but no 
other evidence of systemic disease. The type of manifestations, the course 
of the disease, the absence of a family history and the consistently negative 
serologic reactions were thought sufficient evidence to rule out congenital 
syphilis as the cause. All the patients were young adults. 

It is the purpose of the present communication to report 4 additional 
patients, 3 of whom were observed by me and 1 by Dr. Francis Keil. 
Chief interest attaches to the first patient, in whom, despite several 
suggestive leads, exhaustive investigation failed to disclose the cause. 
The fourth patient is also of interest, inasmuch as the deafness cleared 
up entirely. 

REPORT OF CASES 

Case 1.—History—F. D., an American-born Italian, aged 24, had been under 

observation fourteen months. He is the second of five children, all of whom are 


living and well. According to the parents, both of whom are living and well, 
there were no miscarriages or stillbirths in the family or evidence of venereal 


From the Howe Laboratory of Ophthalmology, Harvard Medical School, and 
the Massachusetts Eye and Ear Infirmary. 

1. Cogan, D. G.: Syndrome of Nonsyphilitic Interstitial Keratitis and Vestibulo- 
auditory Symptoms, Arch. Ophth. 33:144-149 (Feb.) 1945. 
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disease. Hinton tests of the parents’ blood gave negative reactions. There was 
no history of significant ocular, aural or systemic disease in the family. 

The noteworthy medical events in the patient’s history were the presence of 
cervical lymphadenopathy in childhood and an episode of what was believed to 
be rheumatic fever two years prior to the present illness. This episode was 
characterized by sore throat, from which streptococci were cultured, followed by 
extensive “muscle pains,” lasting about one week. He was treated at this time 
by sulfonamide compounds, but not by salicylates. He was subsequently found to 
have an enlargement of the heart and a grade 3 systolic murmur, which were 
attributed to this episode. Eight months prior to the onset of the present illness, 
while the patient was attached to the Navy in the vicinity of Japan, he lost 
approximately 30 pounds (13.6 Kg.) in weight over a period of three to four 
months, without apparent cause. He subsequently received a routine discharge 
from the Navy, no medical abnormality being noted. One month prior to the onset 
of the present illness, he had for a few days a sore throat, stiff neck and swollen 
glands. This condition was not treated by sulfonamide drugs. 

Present Illness —The present illness began, fourteen months ago, with redness 
of the right eye, tenderness and photophobia. Three days later, when the ocular 
condition appeared to be improving, severe bilateral tinnitus developed, and the 
patient became so dizzy that he was forced to stay in bed, acutely ill. Within one 
week the vertigo improved, but the patient had become profoundly deaf, first in the 
left ear and then in the right. During the first week, also, the left eye became 
inflamed, like the right eye. Beginning five days after onset, the patient was given 
intravenous injections of penicillin, in doses of 300,000 units daily. On the fifteenth 
day this medication was changed to streptomycin, one injection daily (dose not 
known) but penicillin therapy was reestablished on the nineteenth day, when a 
rash developed. 


The examination to be reported took place one month after the onset of the 
present illness. 

Physical Examination.—Except for signs referable to the oculoaural systems, 
no abnormality was noted on physical or neurologic examination. 

Ophthalmologic Examination—Right Eye: Vision was 20/30, with moderate 
ciliary redness. The cornea contained 20 to 30 ill defined, round and confluent 
opacities, situated in the midstroma and the posterior third of the cornea. These 
opacities were scattered throughout the cornea, showing no preferential involve- 
ment of the axial or limbal portion. Between the opacities the cornea was grossly 
clear. The opacities, which were yellowish and granular, were interpreted as 
infiltrate. The anterior surface of the cornea was smooth and lustrous; the posterior 
surface showed no folds, irregularities or deposits. Corneal sensitivity was normal. 
The anterior chamber was clear, showing no cells or outstanding beam. The 
pupil dilated well with atropine and showed no synechia. The fundus was seen 
fairly well and appeared normal. 

Left Eye: Vision was 20/20. The findings in this eye were the same as those 
in the right except that at this examination they were less pronounced, the corneal 
infiltrates being visible only with a bright light. 

Ocular motility was normal except that nystagmus was present to a somewhat 
greater extent than normal on conjugate gaze to either side. 

Otologic Examination.—No nystagmus was induced by irrigating either external 
auditory meatus with 200 cc. of cold alcohol or by rotating the patient in a Barany 
chair with the head placed in the usual position, nor did the patient have any 
subjective sense of being rotated. The deafness was complete. 
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Neurologic Examination—No abnormality was found except for deafness. 
Laboratory Data.—The urine was normal. Studies of the blood made repeatedly 
over a period of one month were reported as follows: The red cell count was 
more than 5,000,000 on several occasions. The white blood cell count (made four 
times) averaged 10,650 per cubic millimeter. The average differential white cell 
count, made seven times, was: polymorphonuclear cells, 56 per cent; lymphocytes, 
26 per cent; monocytes, 6 per cent, and eosinophils, 12 per cent (with a variation 
of from 5 to 28 per cent). The sedimentation rates ranged from 1.3 to 1.5 mm. 
per minute, with corresponding hematocrit readings of 43 to 41 per cent. Serum 
agglutination tests were negative for brucellosis, typhoid and paratyphoid A and B. 
Wassermann reactions of the blood were negative. A smear from the conjunctiva 
showed no eosinophils, bacteria or inclusion bodies. Culture of material taken 
from the conjunctiva showed coagulase-positive Staphylococcus aureus on one 
occasion, but no growth on two occasions. Lumbar puncture showed normal 
dynamics, with a total protein content of 21 mg. per hundred cubic centimeters 
and a flat colloidal gold curve. The Wassermann reaction of the spinal fluid 
was negative. A specimen of the stool was negative for cysts. Intradermal tests 
with the common allergens, including molds, showed no significant sensitivity. 
A roentgenogram of the chest revealed nothing abnormal. Injection of serum from 
the patient into the abdomen of a guinea pig was without apparent effect on the 
guinea pig. Biopsy of tissue from the deltoid muscle showed no evidence of 
trichinosis, and injection into a guinea pig of material from one of the patient’s 
cervical glands failed to produce tuberculosis. The gland itself, however, showed 
chronic inflammation and calcification compatible with old tuberculosis. 


Course of Illness—The patient was studied in the hospital for one month, 
during which time most of the foregoing laboratory data were obtained. The 
patient’s temperature was at no time elevated, nor was there evidence, other 
than that noted in the blood studies, to suggest systemic disease. 

The ocular disease continued to be characterized by patchy infiltrate in the 
deep corneal stroma but showed an extraordinary variation from day to day and 
from one eye to the other. At times one eye would show considerable infiltrate, 
with corresponding congestion of the globe, but these signs often cleared dramat- 
ically overnight, only to become manifest in the other eye. Yet the corneas 
showed no pronounced swelling and the anterior chambers no more than a faint 
beam, and only rarely were keratic precipitates to be found on the posterior surface 
of the cornea. Vascularization of the deep cornea, observed only after the disease 
had been present for four months, was never a conspicuous feature. Seven months 
after onset, the red blood cell count was 4,380,000 and the white blood cell count 
12,400, with 3 per cent eosinophils. The sedimentation rate was 46 mm. in one hour. 
At the end of fourteen months the ocular disease was still active and continued to 
show its characteristic fluctuations, but at less frequent intervals. 

The otologic signs, which were characterized by an incapacitating vertigo and 
tinnitus at the onset, consisted finally in complete deafness. 

In addition to the local treatment to the eyes, the patient was given a trans- 
fusion of plasma (200 cc.) from a patient who had had the same disease one year 
previously. No effect on the course of the patient’s ocular condition was noted. 
Penicillin given systemically at the onset of the disease was without benefit. 
After the disease had been present for eleven months, the patient was given 
systemically a course of riboflavin, nicotinamide and thiamine hydrochloride 2 with 


2. This treatment was suggested and supervised by Dr. Miles Atkinson. 
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Résumé.—In a young man with a history of cervical lymphadenopathy 
and rheumatic fever, there developed within the course of a few days 
bilateral interstitial keratitis, tinnitus and profound vertigo. The keratitis 
was characterized by a granular infiltrate, arranged in a patchy distribu- 
tion, situated in the deep stroma. Showing considerable variation in 
severity from day to day, the keratitis persisted about fourteen months 
and the corneas became vascularized, but at no time was the process 
severe enough to impair vision seriously. The initial tinnitus and vertigo 
disappeared within the first month as total deafness supervened and as 
the labyrinths became inactive. The only abnormal laboratory findings 
were an elevated white blood cell count (average, 10,650), eosinophilia, 
. with a count varying from 5 to 28 per cent, and an increased sedimenta- 
tion rate, 1.3 to 1.5 mm. per minute. There was no evidence of congenital 
or acquired syphilis. Treatment with penicillin and by transfusion of 
convalescent serum was without benefit, but the patient improved after 
multiple vitamin therapy. 


Case 2.—History.—R. E., a native-born Guatemalan aged 20 years, was 
examined fifteen months after the onset of his present illness. He is the second 
of 3 siblings,’ all of whom, as well as the father and mother, are living and well. 
He denied having had systemic illness other than childhood diseases, but one 
week prior to the onset of the present illness he had been vaccinated for smallpox.® 
He had not received streptomycin either during or prior to the present illness. 


Present Illness—The onset was characterized by tinnitus (first in the right 
ear, and within a few days in the left ear) and profound vertigo, accompanied with 
illusory movement of the environment. Deafness was first complained of three 
days after the onset and progressed in four months to loss of all useful hearing. 
The ocular symptoms, beginning five months after the onset of the aural symptoms 
and two weeks after an appendectomy, were characterized, according to the patient, 
by pain, photophobia and redness of the right eye, but no great loss of vision. The 
patient was examined at this time at the Mayo Clinic, with the following findings: 
3 Three pinhead-sized areas of keratitis were present on the right cornea. 
Two days later the keratitis was definitely worse, and the entire cornea was milky 
in appearance . . . the left eye remained unaffected.” 

From the onset to the time of the present examination, fifteen months later, 
the right eye continued to be intermittently inflamed and painful. The left eye had 
always been normal. At the Mayo Clinic the patient was treated for one and one- 
half months with daily injections of vitamin B preparations and for five months 
with intravenous injections of histamine. There was some, although slight, recovery 
of hearing after four months of the latter treatment. 

The patient’s status ten months after onset of the ocular symptoms, and fifteen 
months after the onset of the vestibuloauditory symptoms, is described. 

Ophthalmologic Examination—Right Eye: Moderate redness of the ciliary 
body was present. The cornea showed an arcuate opacity corresponding approxi- 
mately to the border of the pupil and densest in the upper portion (11 to 2 o'clock) 


3. Since this report was submitted for publication, a description of a similar 
case has appeared, in which the disease also occurred one week after smallpox 
vaccination (Rosen, E.: Interstitial Keratitis and Vestibuloauditory Symptoms 
Following Vaccination, Arch. Ophth. 41:24-31 [Jan.] 1949). 
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and in a small segment below (6 o'clock). With the biomicroscope, this opacity 
appeared densely granular, and was interpreted as infiltrate, with glistening particles, 
interpreted as cholesterol crystals. There was also a granular infiltrate of the rest 
of the cornea, but this was not sufficiently dense to be visible grossly. The opacities 
were situated predominantly in the posterior layers. The periphery of the cornea 
was the clearest portion. Vessels extended into the corneal stroma in its middle 
and posterior layers. The cornea was little, if at all, thickened, and the anterior 
chamber was clear. The media and fundus were normal. 

Left Eye: The eye was entirely normal. 

Examination of Ears, Nose and Throat (Dr. D. K. Lewis)—The nose and 
throat were entirely normal. There was no vestibular response with massive caloric 
irrigation of either ear and no response to rotation in the Barany chair. The 
audiogram showed profound loss on the left with inability to comprehend speech 
and a hearing loss on the right averaging 60 to 65 decibels. Bone conduction was 
less than 50 decibels in each ear. 

Laboratory Data—The Wassermann and Hinton tests of the blood gave 
negative reactions. The blood smear showed a differential count as follows: 
polymorphonuclear cells, 66 per cent; lymphocytes, 27 per cent; monocytes, 3 per 
cent; eosinophils, 4 per cent; basophils, 9. 


Résumé.—In a young man tinnitus and profound vertigo culminated 
in practically complete deafness and inactive labyrinths. Ftve months 
after onset of the aural symptoms, an inflammation developed in one eye 
which was recurrent for at least the next ten months. At this time there 
was noted in this eye a granular infiltrate in the deep cornea, having a 
patchy distribution and accompanied with new blood vessels and scintil- 
lating particles, thought to be cholesterol crystals. The laboratory findings 
were normal. There was no evidence of congenital or acquired syphilis. 


Case 3 (patient of Dr. Francis C. Keil).—History—An American woman, 
aged 20, was examined two weeks after the onset of the present illness. The patient 
is the youngest of 4 siblings, all of whom, as well as the parents, are living and 
well. There had been no stillbirths in the family, and Wassermann tests of the 
parents’ blood gave negative reactions. The patient herself had always been well. 

Present Illness—Beginning two weeks prior to the present examination, the 
patient experienced a. inflammation of her eyes and a vertigo which was so severe 
that she could not stand unaided. She rapidly became deaf. 

Physical Examination—No abnormality was found. There were no stigmas of 
congenital syphilis. The roentgenogram of the chest was normal. 

Ophthalmologic Examination.—Vision was 20/20 in the right eye and 20/40 
in the left eye. 

Both Eyes: There were marked conjunctival and slight ciliary congestion. 
There were many grayish white infiltrates in the posterior half of the corneal 
stroma. The anterior stroma and surface of the cornea appeared normal. No 
cells were seen in the anterior chamber, but there was a slight aqueous flare. 

Otologic Examination—An audiogram showed almost complete deafness in the 
higher tone ranges. 

Laboratory Data.—Wassermann and Kahn reactions of the blood and spinal 
fluid were negative. The spinal fluid showed normal globulin and sugar contents, 
a normal colloidol gold curve and a cell count of 5 per cubic millimeter. The 
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red blood cell count was 4,500,000 and the white blood cell count was 10,200, with 
a distribution as follows: polymorphonuclear type, 73 per cent; lymphocytes, 25 
per cent, and monocytes, 2 per cent. The Mantoux test gave a negative reaction 
to tuberculin. 

Course of Illness—The patient received penicillin (160,000 units daily) for ten 
days, with little improvement. She could not be followed further, but eight months 
later, by telephone report, the eyes were said to have improved somewhat, although 
she continued to be deaf. 


Résumé.—In a young woman there developed within a two week 
period bilateral interstitial keratitis and profound vertigo. The interstitial 
keratitis has been chronic but was not accompanied with any considerable 
decrease in vision. The vestibuloauditory symptoms culminated in deaf- 
ness. There was no evidence of syphilis in the patient or in her family. 
The laboratory findings were normal except for a slightly elevated white 
blood cell count. The condition was little improved by systemic treatment 
with penicillin. 


Case 4.4—History—J. G., an American professional crchestra player, aged 30, 
at the time of this report had been under observation seven months. He was the 
first-born and only surviving sibling, the others having died in infancy (ages 1 
to 1%) of pneumonia (possibly tuberculous). The patient’s mother died of tuber- 
culosis when the patient was 4 years of age. One step-sister was living and well 
except for postmastoiditis deafness. The patient’s father was living and well. 

The patient had always been well. However, he had had glycosuria, presum- 
ably of renal origin, since repeated blood sugar determinations and glucose toler- 
ance tests had shown normal values. Routine Wassermann tests of the blood 
several years prior to the present illness gave negative reactions. 

One month prior to the onset of the present illness the patient had a stiff 
neck, lasting a few days. This was unaccompanied with headache or evidence 
of cervical lymphadenopathy so far as the patient was aware. The patient had 
had no medication for this or any other condition prior to the onset of the present 
illness. 

Present Illness—The onset was characterized by redness and watering of the 
left eye. This was followed in a few days by severe vertigo, with illusory move- 
ment of the environment, vomiting, buzzing in the ears and progressive deafness. 
The last two symptoms applied to both ears but were most pronounced on the right 
side. Within a few days after onset the right eye became involved, and corneal 
opacities developed, with considerable photophobia and blepharospasm. The 
patient’s local physician made the diagnosis of Méniére’s disease. He was further 
studied at the Lawrence General Hospital, where a diagnosis of interstitial kera- 
titis and labyrinthitis was made. Except in the eyes and ears, physical examina- 
tion revealed nothing unusual. A lumbar puncture was done at this time, and 
examination of the cerebrospinal fluid showed a negative Hinton reaction, 74 mg. 
of sugar and 32 mg. of total protein, per hundred cubic centimeters, and 2.5 white 
cells per cubic millimeter. Roentgenograms of the chest and skull showed nothing 
abnormal. 

During the first two months of the disease the watering, redness of the eyes 


and blurring of vision continued with moderate severity, the condition showing 


4. Dr. Karl Riemer gave me the privilege of seeing and following this patient. 
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characteristic variations from day to day and possibly being worse in hot weather. 
The patient remained partially deaf, with what was described as a “marked hear- 
ing loss in the right ear and moderate loss in the left ear, of the perceptive type 
of deafness,” but the loss of equilibrium, which had been profound at first, had 
improved somewhat in the interim. Examination of the eyes two months after 
the onset showed considerable ciliary injection of both eyes, with yellowish infil- 
trates, arranged in ill defined patches, in the deep stroma. Nevertheless, there 
were no precipitates on the posterior surface of either cornea, little swelling of 
the cornea and no perceptible synechias. The cornea showed beginning vasculari- 
zation in a lamina immediately in front of Descemet’s membrane. Treatment during 
the first two months had consisted of administration of sulfonamide drugs sys- 
temically at the start and continued mydriasis. The Wassermann reactions of the 
blood at this time were again negative. 

Approximately three months after the onset, the patient’s hearing suddenly 
returned. He awoke one morning and found he could hear normally, and this 
was corroborated by an audiogram. Since this time the only vestibuloauditory 
symptoms have been an occasional spell of vertigo with illusory movement of the 
environment, lasting only a few seconds. The eyes remained irritable, however, 
and examination showed the same objective signs as before except that the vascu- 
larization had extended farther toward the axis of the cornea. There was still 
no perceptible reaction in the anterior chamber. Although the Wassermann reac- 
actions of the blood and spinal fluid were negative, the patient was given a series 
of injections of a bismuth preparation. 

Approximately four and one-half months after the onset, the eyes began to feel 
less irritable, and on examination five months after the onset the corneal infiltrate 
was less marked, the eyes were whitening out and there was obviously much less 
photophobia than formerly. The ocular status at this time was characterized by 
deep corneal opacities, which were barely perceptible grossly, and deep, apparently 
quiescent, vascularization of the corneas. 

Résumé.—In a young man there developed within a few days photo- 
phobia, blepharospasm, deafness and vertigo with illusory movement of 
the environment and vomiting. Examination of the eyes showed a deep 
infiltration of both corneas with a characteristic patchy distribution, cul- 
minating in vascularization of the corneas but unaccompanied with any 
appreciable reaction in the anterior chambers. The deafness, which was 
never complete, spontaneously resolved approximately three months and 
the eyes began to show improvement four and a half to five months, after 
the onset. 


COMMENT 


There can be little reasonable doubt that the clinical picture in the 4 
cases presented here accorded with the syndrome previously described 
as nonsyphilitic interstitial keratitis with vestibuloauditory symptoms. 
They illustrate the characteristic day to day fluctuation in the severity of 
the ocular process, which was insufficiently emphasized in the previous 
report but which is a major feature distinguishing this type of interstitial 
keratitis from that due to congenital syphilis. Other distinguishing fea- 
tures of the ocular reaction in this syndrome are the patchy distribution, 
the relative mildness of the process, the absence of any striking intra- 
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ocular involvement, the maintenance of a relatively normal posterior 
surface of the cornea, the absence of any marked swelling of the cornea 
and the chronicity. The vestibuloauditory reactions are characterized by 
symptoms like those of Méniére’s disease with rapid development of 
deafness; this is unlike the vestibuloauditory symptoms in congenital 
syphilis, in which there is a slow evolution of deafness without appre- 
ciable vertigo. 

No conclusive evidence indicating the etiologic factors in this syn- 
drome was apparent. One patient had a recent history of rheumatic 
fever and cervical lymphadenopathy, and 1 patient had had vaccination 
for smallpox one week prior to the onset of the present illness. The type 
of corneal infiltrate, the elevated sedimentation rate and the relative 
leukocytosis of the blood suggest a bacterial, rather than a virus, disease, 
but cultures have not been informative. The eosinophilia, which was 
marked in 1 of the present patients, appears to be characteristic of the 
entity, but there is no indication of what its significance is. The vertigo 
and deafness suggest a streptomycin-induced reaction, but only 1 of the 
patients gave a history of having received streptomycin, and this only 
after the onset of the disease. 

Treatment of the disease in 1 patient with a single transfusion of 
convalescent plasma was without benefit. Prolonged treatment with intra- 
venous injections of histamine may have had a slightly beneficial effect 
on the hearing of 1 patient. Treatment of 1 patient with a multiple 
vitamin preparation appeared to benefit the ocular reaction late in the 
course of the disease. Multiple vitamin therapy had not benefited other 
patients early in the course of the disease, and there was no evidence of 
systemic vitamin insufficiency in any of the patients. 


SUMMARY 


A description is given of 4 additional cases of what is believed 
to be the syndrome previously described as nonsyphilitic interstitial 
keratitis with vestibuloauditory symptoms. The interstitial keratitis 
was bilateral in 3 of the new cases and unilateral in 1 case. It was charac- 
terized by patchy, granular infiltrates in the deep stroma, which 
varied from day to day, unaccompanied with any conspicuous intraocular 
reaction. The vestibuloauditory symptoms were similar to those occur- 
ring in Méniére’s disease and were followed by practically complete deaf- 
ness in 3 of the patients, with complete recovery of the deafness in 1. 
The onsets of the ocular and of vestibuloauditory symptoms were within 
a few days of each other in 3 of the patients but were separated by a 
five month interval in 1 patient. As in the previously reported series, 
all 4 patients were young adults. All had a leukocytosis, 1 of whom 
had a significant eosinophilia. No conclusive evidence was ascertained 
regarding etiology or specific treatment. 

243 Charles Street. 
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DIRECT SURGERY OF PARETIC OBLIQUE MUSCLES 


JOHN M. McLEAN, M.D. 
NEW YORK 


T IS THE purpose of this paper to discuss seven years’ experience 
with direct surgery of the underacting superior oblique muscle and 
eight years’ experience with direct surgery of the weak inferior oblique 
muscle. Although the long-standing fear of oblique muscle surgery 
was gradually yielding to successful demonstrations of weakening 
operations on the inferior oblique muscle, it remained for Wheeler,’ 
in 1935, to show that surgical correction of the superior oblique could 
be performed and that the underacting inferior oblique could be strength- 
ened. Before his paper, and even after it, attempts to compensate 
for pareses of the oblique muscles were usually made on the vertical 


: rectus muscles, if at all.2 The influence of von Graefe’s* frequently 
quoted interdiction of direct surgery of the oblique muscles was still 
strong. 


The anatomy and physiology of the oblique muscles have been so 
adequately reviewed and discussed, especially in the recent papers of 
Fink* and Adler,® that reiteration here would be superfluous. Only 
choice of operation, operative technics and operative results will be 
discussed in this paper. 


PARESIS OF THE SUPERIOR OBLIQUE MUSCLE 

There are obvious objections to surgical procedures on the vertical 
rectus muscles of the same eye to correct the effects of weakness of the 
superior oblique. Weakening operations on the superior rectus may 


From the Department of Surgery (Ophthalmology) of the New York Hospital 
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1. Wheeler, J. M.: Am. J. Ophth. 18:1, 1935. 

2. Landolt, E.: Am. J. Ophth. 6:93, 1923. Snell, A. C.: Injuries of Superior 
Oblique Muscle, Arch. Ophth. 48:111 (March) 1919. Banister, J. M.: Am. J. 
Ophth. 2:537, 1928. Savin, L. H.: Proc. Roy. Soc. Med. 27:1058, 1934. Jaensch, 
P. A.: Klin. Monatsbl. f. Augenh. 97:807, 1936. Bielschowsky, A.: ibid. 69:61], 
1922. Dunnington, J. H.: Am. J. Ophth. 14:1140, 1931. 

3. von Graefe., A., in Graefe, A., and Saemisch, T.: Handbuch der Auger- 
heilkunde, Leipzig, Wilhelm Engelmann, 1898, vol. 8, p. 84. 

4. Fink, W. H.: Tr. Am. Acad. Ophth. 50:269, 1946. 
5. Adler, F. H.: Tr. Am. Ophth. Soc. 43:255, 1945. 
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tend to neutralize the vertical discrepancy in the primary position but 
have two distinct disadvantages. They add to the already existing 
imbalance in lower nasal gaze a new and unnecessary defect in upper 
temporal gaze. They tend also to increase the torsional defect by 
weakening the other intorting muscle. Strengthening operations on the 
inferior rectus have similar disadvantages, calling on a lower temporal 
hypotropia to meet the defect of a lower nasal hypertropia and increas- 
ing the torsional defect. 

Weakening of the inferior oblique of the same eye is less unsatis- 
factory, for it tends to balance the torsional defect; but, instead of 
correcting the lower nasal hypertropia, it attempts to neutralize it by 
superimposing an upper nasal hypotropia. 

All the aforementioned procedures are in conflict with the very 
important and useful cardinal principle enunciated by Duane*® and 
reemphasized by White,’ that muscle surgery should be confined to 
the field of action of the defective muscle. In this connection, the only 
two satisfactory procedures are direct strengthening of the paretic 
superior oblique and weakening of inferior rectus of the opposite eye. 
Of these two approaches, the first is to be preferred, for three reasons. 
It attempts to restore normal relations of motor function instead of 
balancing an existing defect by adding a second defect. It avoids the 
difficulties with altered lid fissures inherent in any extensive surgical 
work on the vertical rectus muscles and also avoids the difficulties 
involved in interference with the ligament of Lockwood.* It tends to 
restore better muscle balance in the position of depressed convergence, so 
important in reading and other pursuits of modern life. 


TECHNIC 


With this reasoning in mind, my colleagues and I have been making attempts 
at direct strengthening of paretic superior oblique muscles since 1941. The first 
technic adopted was a modification of Wheeler’s.1 His technic, while described 
as “advancement,” is not advancement in the usual sense of the term but, rather, 
a folding and advancement of the middle of the tendon—a compromise between 
advancement and tucking. Because of the fear that his technic might result in 
failure of permanent adhesion of the smooth tendon surface to the sclera, a true 
tuck was performed at the scleral insertion of the muscle in inverted fashion, 
with the tucked loop buried beneath the tendon (fig. 14). This fear seems to have 
been justified by the subsequent experiences of McGuire.® This modified technic 
was successful, as will be illustrated in the case reports to follow, but appeared to 
have room for improvement. The amount of reaction following the extensive 
exposure and dissection was more than desirable. Removal and replacement of the 
superior rectus seemed undesirable. 


6. Duane, A., cited by White.? 
7. White, J. W.: Tr. Pacific Coast Oto-Ophth. Soc. 26:112, 1941. 

8. Fink, W. H.: Ligament of Lockwood in Relation to Surgery of the 
Inferior Oblique and Inferior Rectus Muscles, Arch. Ophth. 39:371 (March) 1948. 
9. McGuire, W. P.: Tr. Am. Ophth. Soc. 44:527, 1946. 
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A second method was then devised to avoid interference with the superior 
rectus and to reduce the amount of dissection. A conjunctival incision was started 
at the nasal end of the tendon of the superior rectus and carried nasally and 
posteriorly. With the globe turned down by a muscle hook or a traction suture 
placed beneath the superior rectus tendon, a hook was introduced between Tenon’s 
capsule and the sclera and passed backward in the orbit about 1 cm., until it could 
be turned to engage and withdraw the tendon of the superior oblique. (This 
approach to the tendon has since been described by Berke !° in his operations of 
tenotomy and tenectomy.) The mobolized tendon was then tucked in the usual 
fashion (fig. 1B) and allowed to retract. This method was satisfactory in my 
hands, but a colleague?! reported his unfortunate experience when he placed a 
tuck too close to the trochlea and produced abrupt limitation of nasal depression 
of the eye. 


With this potential difficulty in mind, a third technic, having the advantages 
of the first two, was devised. This method proved most satisfactory and is still in 
use today. Conjunctiva and Tenon’s capsule are incised at the temporal border 
of the superior rectus tendon, and the incision is carried temporally and posteriorly. 
With the superior rectus tendon on a muscle hook or traction suture, the eye is 
turned strongly downward and nasally. 


Fig. 1.—A, inverted tucking of superior oblique with temporary removal of 
superior rectus. B, tucking of superior oblique by nasal approach without disturbing 
the superior rectus. 


4 In some eyes the insertion of the superior oblique muscle is thus exposed to 
direct sight. In others the belly of the superior rectus may be lightly retracted 
to allow direct exposure. The superior oblique tendon is then withdrawn from 
beneath the superior rectus, freed from the light attachments to its sheath and 
tucked to the desirable amount (fig. 24). Ii desired, the apex of the tucked loop 
may be anchored to the sclera (fig. 28). This anchoring is not designed to be the 
main support, as in Wheeler's! technic, but is intended merely to keep the loop 
in proper position. Chromic surgical gut, buried silk and buried nylon sutures 
have all been used satisfactorily. The amount of postoperative reaction is still 
somewhat greater than that encountered in the usual operations on the rectus mus- 
cles, but definitely less with Wheeler’s method or with the first technic described. 
Tucking has been chosen rather than resection, because the tendon of a very 


paretic superior oblique muscle is often so thin and stringy that resection sutures 


10. Berke, R. N.: Tr. Am. Ophth. Soc. 44:304, 1946. 


11. Personal communication to the author. 
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may conceivably pull out. True advancement has not been used, for the same 
reason, because the amount of further posterior dissection and exposure seems 
unnecessary and because of a reluctance to do too heavy suturing in the region 


of the macula. 


RESULTS 


In all, 19 tucking operations have been performed on 19 superior 
oblique muscles in 15 patients since 1941. The results have been 
generally satisfactory. Six were done by the technic illustrated in 
Figure 1 A, 4 by that in figure 1 B and 9 by that in figure 2. There 
were no serious complications, and the amounts of correction obtained 
by direct operation on the paretic superior oblique were gratifying. In 
some instances, it was necessary to perform supplementary recession 
of a secondarily contracted inferior oblique when the paresis was of 
long standing or a small recessicn of the opposite inferior rectus to 


Fig. 2—A, tucking of the superior oblique by temporal approach, without 
disturbing the superior rectus; B, tip of tuck anchored to sclera. 


achieve final satisfactory results. No clearcut relation was found 
between the length of the tuck and the amount of correction obtained. 
It seems best to estimate the amount required by the appearance and 
feel of the muscle on the hook and then to adjust it to the proper ten- 
sion. An. estimate of this proper tension is gained by careful exposure 
and by testing of normal superior oblique muscles during routine enu- 
cleations. 

Five cases are cited as examples of situations in which tucking of 
the superior oblique is useful. The other cases were similar. 


ILLUSTRATIVE CASES 
Case 1.-—Congenital Paresis of Superior Oblique Muscles with Head Tilt, 
Vertical Diplopia and Asthenopic Symptoms. 

P. L., a 15 year old schoolgirl, had had head tilt to the right, headaches brought 
on by reading, occasional vertical diplopia and occasional deviation up and out of 
the left eye when very tired, as long as she could remember. Her mother stated 
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that for the first five years of the patient's life the left eye had turned up and in, 
until an anterior tenotomy of the left inferior oblique muscle had been performed. 
This first operation had resulted in some cosmetic improvement. On Nov. 25, 1944 
she had 20/20— vision in each eye. The only abnormalities were in function 
of the extraocular muscles. The results of general physical examination and 
laboratory studies were normal. She customarily held her head tilted toward the 
right shoulder. There was definite lag in excursion of the left superior oblique 
(fig. 3). Muscle balance measurements, expressed in prism diopters, by cover 
test were 


X 104 


LH4 A 
X6 LH12A 


X 12 LH 164 
X6A 
LH Trace 


Fig. 3 (case 1)—Congenital paresis of left superior oblique (preoperative 
appearance ). 


With a red glass, diplopia could be elicited, increasing on the patient's looking 
to the right and down, with the left image lower. Fusion was good. A diagnosis 
of congenital paresis of the left superior oblique muscle was made. 

On Sept. 6, 1945, with the patient under thiopental sodium (pentothal 
sodium®) anesthesia, a 12 mm. tuck in the left superior oblique muscle was per- 
formed by the third method described. The postoperative reaction was only moder- 


12. In this tabulation, and in the accompanying tabulations, X and X’ indicate 
exophoria for distant and near vision; XT and XT’, exotropia for distant and 
near vision; S and ST and S’ and ST’, esophoria and esotropia for distant and near 
vision, respectively; RH and RH’, right hyperphoria for distant and near vision, 
and LH and LH’, left hyperphoria for distant and near vision. 
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ate, but an overcorrection persisted for nearly a month. At the end of this time 
satisfactory muscle balance was obtained and has been maintained ever since 
(fig. 4). All her symptoms have disappeared, and she has been able to enter col- 
lege and study for long periods without discomfort, diplopia or head tilt. The last 
muscle balance measurements, made on Sept. 23, 1947, were: 
X4A 
X14 LH2A 
X7L 
X3A 


Overcome by Operation on Congenitally Paretic Superior Oblique. 


M. B., a 5 year old boy, had first been seen by an ophthalmologist in Baltimore 
for convergent strabismus and amblyopia ex anopsia of the right eye. After 


Fig. 4 (case 1)—Improvement in function of superior oblique aiter tucking. 


correction of the amblyopia by training and occlusion, recession of the right 
medial rectus and resection of the right lateral rectus in 1940 had produced a good 
cosmetic result. Shortly thereafter his family moved to New York. 

Examination on April 28, 1941 showed the corrected visual acuity to be 20/70 
in the right eye, 20/20 in the left eye. There were operative scars over the 
horizontal rectus muscles of the right eye, but the eyes were otherwise structurally 
normal. Ocular excursions showed a lag in the right superior oblique (fig. 5). 
There was no pronounced head tilt and diplopia was not elicited. Muscle balance 
measurements by cover test were: 


XT 10A XT7 A 


RH 124 
RH 4 


LH 44 
Case 2.—Recurrent Amblyopia After Operation on Horizontal Rectus Muscles 
: 
& 
ST’— X1 
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Amblyopia was readily overcome by constant occlusion of the left eye. However, 
shortly after removal of the patch it recurred. Amblyopia was again overcome 
by occlusion and vertical prisms of 2 D., base down (right eye), and 2 D., base up 
(left eye), were prescribed. This correction also failed. On Dec. 5, 1941, with 
the patient under ether anesthesia, a 10 mm. tuck of the right superior oblique 
was performed by the first method. There were considerable postoperative reaction 
and an immediate overcorrection. These complications subsided in about six weeks, 
and normal muscle balance with normal vision in both eyes was maintained. Vision 
of 20/20— in the right eye and 20/20 in the left eye has remained ever since. 
The last muscle balance measurements, on June 29, 1945, were: 


oO 


RH 
X’ 3A RH’ 12 


Fig. 5 (case 2).—Congenital paresis of right superior oblique after horizontal 
surgical correction. 


Case 3.—Intermittent Convergent Strabismus Corrected by Tucking of Con- 
genitally Paretic Superior Oblique. 


S. S., an 8 year old boy, was brought in to the clinic by his mother on May 12, 
1943. She complained that his eyes had turned in with increasing frequency since 
the age of 3 years. The use of “strong glasses” had helped at first, but at the 
time of consultation the eyes turned in most of the day, even with glasses. 
The only important event in his past history had been an appendectomy at the age 
of 7. The pediatric clinic reported that except for his eyes he was a normal child. 

Examination of his eyes disclosed corrected vision of 20/30+ in each eye. 
He was wearing full atropine correction of a plus 5.00 sphere for the right eye 
and a plus 5.50 sphere for the left eye. With full correction there were 
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esophoria and right hyperphoria becoming a right hypertropia and right esotropia 
on removal of the glasses, and often with them on. On excursions there was 
obvious weakness of the right superior oblique muscle. When the eyes were 
straightened with glasses, the head tilted to the left. When fusion was broken, the 
head straightened. Muscle balance measurements were: 

ST 14A ST 164 


RHS A . RH 124 
ST RH 9 A 


ST’ 18A RH’ 124 
ST 20A ST 204 


RH 264 
On Aug. 12, 1943, with the patient under ether anesthesia, a 10 mm. tuck of the 
right superior oblique was performed by the second method described. The post- 
operative reaction was moderate, and the immediate overcorrection soon subsided. 
From that time until Oct. 13, 1944, when the patient was last seen, function of 
the superior oblique was good, and the eyes were held straight without glasses 
at all times. Muscle balance measurements were: 
S64 


Fig. 6 (case 2).—Function of paretic superior oblique muscle in both eyes 
restored by tucking. 


Case 4.—Bilateral Paresis of Superior Oblique with Convergent Strabismus 
(Divergence Insufficiency). 


S. S., a 33 year old woman, came to the clinic complaining of “crossed eyes.” 
In 1937 she had had a recession of her left medial rectus for the same complaint. 
Vision was 20/30+ in the right eye and 20/200 in the left eye. Except for a 
small scar over the left medial rectus, the eyes were structurally normal. There 
was obvious convergent strabismus with underaction of both superior oblique 
muscles. No head tilt or diplopia was noted. Amblyopia in the left eye could not 
be improved. Muscle balance measurements were: 

ST 37A ST 30A 


RH-LHA RH6 A 
ST 564 RH-LH 


ST’ 404 RH’-LH 
ST 40A ST 504 


LH 12A RH’ 164 
A diagnosis of divergence insufficiency with bilateral paresis of the superior 
oblique was made. On Nov. 11, 1943, with the patient under general anesthesia, 


S’ 124 RH’1A 
S10A 
RH4 A 
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the right lateral rectus was resected 10 mm. and the right superior oblique tucked 
12 mm. by the first method. The left lateral rectus was resected 9 mm. and the left 
superior oblique tucked 10 mm. by the third method. There was definitely more 
reaction after operation in the right eye. After the reaction subsided, the eyes 
settled down to good position and excursions in all fields, with good depression 
by the superior oblique muscles (fig. 6). Muscle balance measurements on July 3, 
1945 were: . 


XT Trace 


XT 1A RH 1A XT Trace 


ST’ 24, RH’ 3A 
LH Trace RH 4A 
Case 5.—Convergent Strabismus with Pareses of Superior Rectus and Superior 
Oblique in the Same Eye. 
M. K., a 5 year old girl, had had bilateral recession of the medial! rectus for 
convergent strabismus at the age of 3. The eyes had appeared straight for about 
a year but then converged again. The refractive error was minimal. Vision 


Fig. 7 (case 5).—Congenital pareses of right superior rectus and right 
superior oblique (preoperative appearance ). 


was 20/30 in each eye. Fixation was made with the right eye in all fields to the 
right, and with the left eye in all fields to the left. There were incomplete excur- 
sions in the field of the right superior rectus and the right superior oblique 
(fig. 7). Measurements by screening were: 


ST 25A ST 25A 
LHIOA RH8 A 
ST 25A RH 5A 
ST’ 28A RH’7A 
ST 244 ST 28A 
LHS8 A RH 12A 


In the field of the paretic right superior rectus, fixation was performed by the 
paretic eye with secondary deviation of the left inferior oblique. In the field 
of the paretic right superior oblique fixation was performed by the sound eye. 
Surgical intervention was planned accordingly; on May 8, 1944 both lateral rectus 
muscles were resected 9 mm., the left inferior oblique was receded 8 mm. and 
the right superior oblique was tucked 8 mm., by the third method. The post- 
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operative reaction was slight and the result satisfactory. Most recent measure- 
ments, on Oct. 13, 1945, were: 


RH Trace SSA 
RH 4LH 34 
RH’ 2-LH’ 34, 
PARESIS OF THE INFERIOR OBLIQUE 

In like manner, the proper approach to a paretic inferior oblique 
muscle can be deduced. In this case, however, the problem of a muscle 
with important function in the reading position does not enter into the 
discussion. The principle of operating on the paretic muscle when the 
sound eye fixes in the field of the defect and weakening the secon- 
darily deviating muscle when the paretic eye fixes in that field should 
be more strongly adhered to. Exception may have to be taken when 
the secondary deviation of a superior rectus is extreme and would 
require excessive recession of that rauscle with resultant retraction of 
the upper lid. Such a situation is better faced by splitting the correc- 
tion between strengthening the paretic inferior oblique and weakening 
the superior rectus of the opposite eye, even though all fixation is 
accomplished with the paretic eye. If too large a recession is performed 
on a superior rectus muscle, recession of the levator may later be 
required for cosmetic purposes. It also seems better, when such a 
divided surgical procedure is chosen, to perform the operation in two 
stages, with strengthening of the paretic inferior oblique as the first 
stage and with recession of the secondarily overacting superior rectus 
reserved to take up the balance. Isolated pareses are less common in 
the inferior oblique than in the superior oblique muscle, and these 
pareses are more apt to he found in complex combinations. 


TECHNIC 


The first approach tried was Wheeler’s! advancement of the origin of the 
inferior oblique over the anterior rim of the orbit. Because results were erratic, 
a search was made for a more satisfactory technic. Because of the success with 
tucking of the superior oblique, tucking of the inferior oblique at its scleral insertion 
was next attempted. 

This method was abandoned after 8 tucking operations because the bulk of the 
tuck tended to collide with, and adhere to, the overlying lateral rectus muscle. 
The next approach was resection at the insertion, after White.15 This procedure 
seemed to obviate some of the disadvantages of the tucking but, in common with 
it, had an outstanding fault. Small corrections could be readily achieved, but 
large resections gave little or no further correction. The explanation of this 
strange phenomenon seems to be in the anatomy of the muscle itself. With a very 
short, practically negligible, tendon at its insertion the inferior oblique cannot be 
resected extensively without destroying enough of the contractile tissue of the 
muscle belly to defeat the purpose of the large resection. After 22 resections, it 


13. White, J. W.: Paralysis of Superior Rectus and Inferior Oblique Muscle 
of Same Eye, Arch. Ophth. 27:366 (Feb.) 1942. 
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was determined that this operation must be reserved for cases requiring only 
small corrections. 

The obvious procedure, then, seemed to be advancement of the insertion of the 
muscle. This was accomplished by temporarily detaching the lateral rectus, freeing 
the adhesions between the two muscle sheaths and advancing the inferior oblique 
along the sclera in its line of action (fig. 84). When anatomic considerations 
precluded advancement to the degree desired, a small resection was added at the 
tip. Buried sutures of chromic surgical gut, silk or nylon were used to anchor 
the muscle to the sclera. It was found that a narrow-bladed hemostat was a more 
satisfactory muscle clamp in this situation than any of the conventional ones. 
Before the lateral rectus was replaced, a tongue of Tenon’s capsule was brought 
down over the advanced inferior oblique to prevent any possible adhesions between 
the two muscles (fig. 8B). 

This technic has been used in 15 advancements of 15 paretic inferior oblique 
muscles in 11 patients. 


RESULTS AND ILLUSTRATIVE CASES 


As in the case of tucking of the superior oblique muscle, no obvious 
relation was found between the number of millimeters of advancement 


Fig. 8—A, advancement of inferior oblique under lateral rectus muscle; B, 
Tenon’s capsule flap over advanced inferior oblique and under lateral rectus. 


and the number of prism diopters gained. Three cases illustrating dif- 
ferent situations in which this operation was useful follow. 

Case 6.—Congenital Paresis of the Inferior Oblique with Secondary Convergent 
Strabismus. 

J. D., an 11 year old boy, was referred on Aug. 8, 1945 for operation on a 
congenitally paretic inferior oblique muscle in the right eye. His mother stated 
that he was “born with a turned eye.” On examination he was found to have 
marked weakness of the inferior oblique muscle of his right eye and convergent 
strabismus. Vision was 20/20 in each eye, and fixation alternated. When he fixed 
with the right (paretic) eye, a marked vertical deviation developed. When he 
fixed with the left (nonparetic) eye, there was a pronounced right convergence. 
Except for the motor anomaly (fig. 9) the eyes were normal. Measurements by 
screening gave the following values: 


ST 55A ST 60A 
LH 45A 
ST 50A LH 184A 
ST’ 604, LH’ 18/ 
ST 604 ST 60A 
RH-LH 


LH 204 
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On Sept. 27, 1945, with the patient under ether anesthesia, 5 mm. was resected 
from the tip of the right inferior oblique, and the new end was advanced 11 mm. 
along the sclera and a Tenon’s capsule apron drawn over this muscle, as shown 
in figure 8. A resection of 8 mm. was done on the right lateral rectus as it was 
replaced. This surgical procedure on the lateral muscle was not expected to be 
adequate, but the rest of the correction was reserved for a second stage. 

The postoperative course was uneventful, leaving some undercorrection both 
vertically and horizontally, as follows: 


ST 40A ST 40A 


RH4 A LH 18A 
ST 40A LH 144 


ST’ 45A LH’ 184 
ST 40A ST 40A 
RH Trace LH 10A 
On Feb. 21, 1946 the second operation was performed, with the patient under 
ether anesthesia. Recessions of 2.5 mm. were performed on both medial rectus 
muscles and recession of 4 mm. was done on the left superior rectus muscle. 
This procedure resulted in a fairly satisfactory result, with good, but not 


| 

Fig. 9 (case 6).—Congenital paresis of right inferior oblique (preoperative 
appearance). 


5 , 


perfect, elevation in the field of the right inferior oblique (fig. 10). The most 
recent muscle measurements, on Dec. 17, 1947, were: 
RH 2A LH 8A 
S 8A LH 34 
S’ 84 LH’ Trace 
RH 3A LH 4A 
No further surgical correction is indicated. 
Case 7.—Paresis of Both Inferior Oblique Muscles in Convergent Strabismus. 


B. B., 6 years old, a surgeon’s daughter, was brought in by her father, who 
stated that her eyes had been “out of line” both horizontally and vertically all her 
life. She was otherwise a normal, healthy girl. Examination disclosed vision of 
20/20 in each eye and globes that were normal except for the motor function. 
There was obvious underaction of the lateral rectus and the inferior oblique 
muscles of both eyes. 

Measurements of muscle balance were: 


ST 402 ST 47A 


RH 202 LH 
ST 460A LH 6A 
ST’ 30A RH’ 4A 
ST 30A ST 28A 
RH 12A LH7 A 
On Dec. 6, 1945, with the patient under ether anesthesia, the inferior oblique 
muscles were advanced (10 mm. for the right eye and 12 mm. for the left eye), 


| 
| | 


62 ARCHIVES OF OPHTHALMOLOGY 


and the lateral rectus muscles were resected (8 mm. for the right eye and 10 mm. 
for the left eye). After a mild postoperative reaction, the eyes settled down to 
normal function and position. The most recent measurements, on Oct. 21, 1947, 
showed a trace of exophoria in the primary position and orthophoria in the 
fields (fig. 11). 

Case 8.—Paresis of the Inferior Oblique as Part of “Double Elevator Palsy.” 

J. M., a 7 year old girl, was referred from another hospital for surgical 
treatment of “double elevator palsy.” The parents complained that the eyes had 
“never focused” and that most of the time one was closed. 


Fig. 10 (case 6).—Function of right inferior oblique improved by advancement 
of the insertion. 


Fig. 11 (case 7).—Function of both inferior oblique muscles restored by 
advancement. 


On examination she was found to have pseudoptosis and_ partial amblyopia 
(20/70) in the right eye. The left eye had normal (20/20) vision. When she 
fixed with the left eye, the right lid drooped to occlude vision in. the slightly 
depressed and adducted right eye (lowest photograph, fig. 12). When she fixed 
with the right eye, the lid opened and the left eye turned up and in (center 
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photograph, fig. 12). On attempts to look up, the right eye failed in all fields 
(upper photographs, fig. 12). Measurements of muscle balance were: 


LH 80A LH 


ST 50A ST 
LH 50A (right fixation) 


LH 30A (left fixation) 


ST 50A 
LH 404A LH 40A 


ST 604A ST S5A 

She had obvious paresis of both elevator muscles of the right eye with secondary 
pseudoptosis and convergent strabismus. Since fixation was made with the left 
eye in all fields, the theoretically proper approach would be to the right superior 
rectus and right inferior oblique muscles. However, it was felt that adequate 
correction could not be achieved with these muscles alone, and the left elevator 
muscles should also be weakened. On March 28, 1946, with the patient under 
ether anesthesia, the right inferior oblique was resected 4 mm. and the tip advanced 


Fig. 12. (case 8).—Double palsy of the elevator muscles (preoperative 
appearance). 


14 mm., the right superior rectus resected 6 mm., the right lateral rectus 
resected 10 mm., the left inferior oblique receded 9 mm. and the left superior 
rectus receded 3 mm., in one operation. The immediate postoperative reaction was 
moderately severe. On the fifth postoperative day measles developed, and the 
course of convalescence was stormy. By May 3 (two months after operation) 
the eyes were quiet and well healed, with considerable improvement. Measurements 
of muscle balance at that time were: 


LH9 A LH 8A 
ST 12A 

ST 5 ALH 3A 

ST’ 12A LH’ 3A 
LH Trace LH Trace 
ST 8A 


Some pseudoptosis remained. The child disappeared from observation after that 
time, and all attempts at follow-up have been unsuccessful. Final measurements 
and postoperative photographs have not been obtained. 
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COMMENT 

The technics described in a previous section, and illustrated in fig- 

ures 2 and 8 have proved highly satisfactory in direct surgical strength- 

ening of paretic oblique muscles. Certain factors which experience 
with these operations has shown deserve comment. ’ 


These methods, although they are technically somewhat more diffi- 
cult than the commoner operations of the rectus muscles, are entirely 
practicable. If they are performed neatly and without unnecessary 
trauma to tissues, they do not cause much more reaction than do the 
conventional muscle operations. They therefore add to our surgical 
armamentarium procedures which make it possible to plan and effect 


TABLE 1.—Correction Obtained by Tucking 


the Superior Oblique Muscle 


Correction Obtained 


A. 


Distant Vision Near Vision Field 
Mm. f A/Mm. A A/Mm. A A/Mm. 


. correction in the more complicated muscle cases according to the best 
accepted principles. Undesirable compromises are less often necessary, 
and better functional results can be obtained. 


The greatest difficulty in these operations is the necessity of judging 
the amount of correction to be made by the appearance and feel of the 
muscle at operation. Perhaps this difficulty is to be expected, for it 
is well known that exact surgical correction of even the simple horizontal 
deviations cannot be exactly calculated in advance but must be modi- 
fied after the muscle is exposed. In spite of this difficulty, results well 
within acceptable limits ** can be obtained. Analysis of the number 
of prism diopters gained in the primary position and in the field of 


14. Dunnington, J. H., and Wheeler, M. C.: Tr. Am. Acad. Ophth. 46:206, 
1941, 
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action of the muscle for each millimeter of surgical correction are shown 
in table 1 for the superior oblique muscle and in table 2 for the inferior 
oblique muscle. It can be seen that variation is wide both in tucking 
of the superior oblique and in advancement of the inferior oblique. 
An average of the results obtained yields a figure of nearly 1A gain 
per millimeter of muscle correction, and to be expected in the primary 
position of nearly 2 A in the field of action of the muscle. However, 
the individual variations are wide. 

The figures are practically the same for tucking of the superior 
oblique and advancement of the inferior oblique muscle. There seems 
to be a correlation between the appearance of the muscle or tendon 
and the amount required, but there is no way to express this mathe- 
matically. There appears to be no way by which to judge the amount 


TasLe 2.—Results of Advancement* of the Inferior Oblique 


Correction Obtained 


Distant Vision Near Vision Field _ 
Mm. A A/Mm. A A/Mm. A A/Mm. 
16 4 0.3 0 0 27 1.7 
10 6 0.6 s oes 16 1.6 
12 ee wes 4 0.3 20 16 . 
14 13 0.9 18 13 47 3.4 
10 2 0.2 1 0.1 4 0.4 
13 10 0.8 12 0.9 27 21 
11 16 15 16 15 24 2.2 


* The other inferior oblique operations were sufficiently complicated by additional surgical 
correction of the vertical muscles that the exact amount attributable to individual operations 
on the oblique muscles could not be accurately estimated. 


of surgical correction required better than that of adjusting the tension 
according to the surgeon’s sense of touch. 

A word should be added about immediate overcorrection. In all 
satisfactory cases the appearance in the immediate postoperative period 
is one of pronounced overcorrection. If this is not present, the final 
result may be expected to be an undercorrection. 


SUMMARY 

The reasons for direct operative procedures to strengthen a weak 
oblique muscle are cited. Technics for tucking a paretic superior 
oblique and advancing a paretic inferior oblique muscle are described. 
Illustrative cases in which the three technics were successfully applied 
are reported. The methods of judging the amount of operation to be 
performed are discussed. 
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AQUEOUS VEINS AND THEIR SIGNIFICANCE FOR 
PATHOGENESIS OF GLAUCOMA 


K. W. ASCHER, 
CINCINNATI 


M.D. 


DETECTION AND QUALITIES OF THE AQUEOUS VEINS 


LL OVER the body, fluid may leave or enter capillaries according 

to the relative values of tissue pressure and intravascular pressure 

and osmotic and colloidal osmotic pressure which prevail inside and 
outside the vessel walls. An individual capillary may yield tissue fluid 
in its proximal part and accept tissue fluid in its distal part.t In the 
human eye, there is superimposed on this universal water exchange 
through the capillary endothelium a continuous gross circulation of 
fluid, with its source in the ciliary body and its goal in the chamber 
angle. From the angle of the anterior chamber fluid seeps through 
the trabecular meshwork into the canal of Schlemm, hence through the 
scleral venous meshwork and, finally, into conjunctival and episcleral 
veins, where it may become biomicroscopically visible.* This circulation 
of fluid was postulated by Leber ** and his followers * but was never 
definitely proved or really observed. For decades, many investigators 
denied the existence of a continuous production and elimination of fluid 


into and out of the eye.” The detection of the aqueous veins, in 1941, 


From the Department of Ophthalmology, University of Cincinnati College of 
Medicine. 

The Snyder Ophthalmological Foundation made grants in aid for research on 
aqueous veins. 
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disproved the assumption of stagnation of the intraocular fluid. With 
a continuous flow of intraocular fluid leaving the canal of Schlemm 
through the aqueous veins, a continuous production of aqueous humor 
is postulated.® 

Aqueous veins are biomicroscopically visible channels resembling 
blood vessels and connecting the canal of Schlemm and its outlets into 
the deep scleral meshwork with the superficially visible conjunctival 
and episcleral vessels. They can be found in almost every normal human 
eye’; in eyes of experimental animals* they can be photographed, 
although not without difficulty,* and repeated photographs have proved 
that they are stable anatomic features which do not change their location 
and course after months and years.’® Larger aqueous veins may be 
detected by means of a simple magnifying loupe of 10 diameters." 


It may seem incredible that these important structures escaped the 
attention of physiologists and ophthalmologists for decades after the 
introduction of slit lamp microscopy. This was due to several factors: 
lack of interest in studying the limbal region of normal eyes; the small 
size of many of these aqueous veins when they arise in the limbal 
meshwork; the blood which often joins the clear fluid while streaming 
through the deep scleral meshwork and after leaving the sclera, and 
the traditional, but disadvantageous, custom of using only the narrow 
slit of the corneal microscope. According to a drawing published in 
1934, Graves’? probably saw an aqueous vein, and so possibly did 


Ernahrung und der Zirkulation des Auges, in Schieck, F., and Brickner, A.: 
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others before and after him, without paying due attention to these 
features. Broad aqueous veins, arising from a scleral emissary, are 
more easily visible; but most of them are much smaller, and, according 
to de Vries,’ the search for them can be compared to the search for 
the needle in the haystack. 

From Theobald’s ** diagrams of the outlets of Schlemm canals, it 
is evident ‘that the widest outlets were located near the horizontal 
meridian of all 3 eyes investigated; this region corresponded to the 
origin of the majority of the aqueous veins.’ Arising from the limbal 
meshwork as narrow capillary vessels, or from the depths of the scleral 
tissue with a slightly wider figure 6-like or U arch, or as wide cha:inels 
from a scleral emissary, aqueous veins take a rather straight course 
through the conjunctival or the subconjunctival tissue. They are to 
be recognized by their pale or limpid coloration, which may vary during 
the observation and, in many instances, by a layering, consisting of 
two, three or more strata of differently shaded fluids, the layers running 
parallel to each other and to the wall of the vessel. The length of an 
aqueous vein varies from a fraction of a millimeter to 1 cm. or slightly 
more; what appears to be an unusually long aqueous vein is often a 
recipient vessel. The width of aqueous veins is between 0.01 and 0.1 
mm. Below the point of their emptying into the regular conjunctival or 
episcleral veins, their clear contents are visible within the recipient 
vessel for a variable distance, as when a clear creek empties into a muddy 
river (fig. 1). If a large aqueous vein is found in one eye, a similar 
one may be detected in the fellow eye symmetrically located.‘* The eyes 
of parents and children may show aqueous veins at similar locations and 
with a similar course and qualities.* 


Stratified currents are not a unique finding; they may be observed 
in various other organs, as in the tongue and the web of the frog,’® in the 
mesentery and the spleen of the mouse ** and occasionally inside the 
human eye of the canal of Schlemm when viewed gonioscopically.™* 
The same picture may be due to a partition of the canal, however. 


13. Dvorak-Theobald, G.: Schlemm’s Canal: Its Anastomoses and Anatomic 
Relations, Tr. Am. Ophth. Soc. 32:593, 1934; unpublished recent data. 
14. Ascher.* de Vries.? 


15. Thoma, R.: Experimentell-mathematische Behandlung des Blutkreislaufs. 
in Abderhalden, E.: Handbuch der biologischen Arbeitsmethoden, Berlin, Urban & 
Schwarzenberg, 1927, vol. 2, pt. 5, sec. 4, chap. 2, p. 1118, Jaeger, A.: Anordnung 
und Stellung der rothen Blutkérperchen im strémenden Blut, Arch. f. d. ges. 
Physiol. 235:715, 1935; Arch. f. Augenh. 110:148, 1937. 


16. Kniseley, M. H.: Microscopic Observations of the Circulatory System of 
Living Unstimulated Mammalian Spleens, Anat. Rec. 65:25 (April) 1936. 


17. Troncoso, M. U.: Gonioscopy and Its Clinical Applications, Am. J. Ophth. 
8:433-449 (June) 1925. 
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Embryologically, anatomically and physiologically, the canal of 
Schlemm, the scleral meshwork and the aqueous veins form a biologic 
unit charged with the elimination of intraocular fluid. According to 
computations by various authors, an average of 5 cu. mm. of fluid is 
eliminated each minute from the anterior chamber via the canal of 
Schlemm **; considering the diameters of the aqueous veins and the 
speed of the fluid passing these channels, one may arrive at similar 
figures for the amount of fluid leaving the eye through the aqueous 
veins.'* Goldmann reported on experiments which he performed 
to prove that the contents of the aqueous veins is really aqueous humor. 


Fig. 1.—Origin and course of a typical aqueous vein (left eye of a white man 
aged, 48). An aqueous vein starts from the lower nasal portion of the limbus with 
an arclike origin and empties into a regular conjunctival vein. Below the junc- 
tion, two strata are visible (4), the clear one being the aqueous section of the 
recipient vessel. After joining another vein (B), the recipient vessel contains two 
peripheral red layers and one central aqueous stream (Ascher, page 33). 


Physiologic and physical factors, such as heart action, respiration 
and illumination, have a characteristic influence on the contents of the 
aqueous veins; illumination enhances the elimination of fluid in many, 
but not in all, these veins, while pressure of the lids interferes with it 
in practically every aqueous vein.* 


18. Duke-Elder, W. S.: Text-Book of Ophthalmology, London, Harry Kimpton, 
1932, vol. 1, p. 456. Kinsey, V. E.; Grant, W. M., and Cogan, D. G.: Water 
Movement in the Eye, Arch. Ophth. 27:242-252 (Feb.) 1942. 

19. Goldmann, H.: Weitere Mitteilung iiber den Abfluss des Kammerwassers, 
Ophthalmologica 112:344-349 (Dec.) 1946. 
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Epinephrine reduces, and ethyl morphine hydrochloride increases, 
the amount of blood in the aqueous veins and in their recipient vessels *°; 
homatropine interferes with the elimination of fluid, while physostigmine 
and pilocarpine increase the output of clear fluid.** 


AQUEOUS VEINS IN GLAUCOMATOUS EYES 

In glaucomatous eyes an increase in clear fluid will appear in the 
aqueous veins after instillation of pilocarpine.** This important fact 
was photographically recorded by Gartner*® in 1944. In congested 
eyes the aqueous veins become invisible, but they reappear when the 
congestion subsides; in glaucomatous eyes they may become visible 
after successful surgical intervention.** Periods of increased intraocular 
pressure coincide with, or may even be preceded by, an increased blood 
content of the aqueous veins.** These minute changes were studied by 
Thomassen *** at hourly intervals. 

Sufficient evidence has accumulated since 1941 to prove the presence 
of a minutely balanced and changeable pressure differential between the 
two fluids, aqueous humor and blood, flowing in the recipient vessel 
of an aqueous vein. When, by means of a small cotton applicator, a 
recipient vessel is compressed distally from the emptying of an aqueous 
vein, either expulsion of all blood from the blocked section of the 
vessel or filling with red blood cells may be observed.** When com- 
pression is released, the picture reappears as it was prior to either 
phenomenon. These reactions are apparently due to pressure differences 
in the sources from which the two fluids, blood and aqueous humor, 
derive, namely, the deep scleral venous meshwork and the canal of 
Schlemm. For purely descriptive reasons, the aqueous influx was called * 
the glass rod phenomenon because of the resemblance of the clear 


20. (a) Ascher, K. W.: Local Pharmacologic Effects on Aqueous Veins, Am. 
J. Ophth. 25:1301-1309 (Oct.) 1942. (b) Goldmann, H.: Abfluss des Kammer- 
wassers beim Menschen, Ophthalmologica 11:146-152 (Feb.-March) 1946. 
(c) de Vries.? 
21. Ascher.2° Gartner.%> 
22. Ascher, K. W.: Glaucoma and Aqueous Veins, Am. J. Ophth. 25:1309- 
1315 (Oct.) 1942. 
23. Ascher, K. W.: Backflow Phenomena in Aqueous Veins of Normal and 
of Glaucomatous Eyes, Am. J. Ophth. 27: 1074-1089 (Oct.) 1944. 
23a. Thomassen, T. L.: On Aqueous Veins, Acta ophth. 25:369-376 (Dec.) 
1947. 
24. (a) Ascher (footnotes 3, 6, 23 and 11) (b) de Vries.7 (c) Ascher, 
K. W., and Spurgeon, W. M.: Compression Tests on Aqueous Veins of Glau- 
comatous Eyes: Application of Hydrodynamic Principles to the Problem of 
Intraocular Fluid Elimination, Am. J. Ophth. 32: Part II: pp. 239-251, 1949. 
(d) Goldmann, H.: Ueber Abflussdruck und Glasstabphanomen, Ophthalmologica 
116:195-198 (Oct.-Nov.) 1948. 
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vessel to a rod of glass; a more unequivocal name, aqueous influx 
phenomenon,?** will be used in the future; the opposite effect will be 
called the blood influx phenomenon, instead of the original term 
“negative glass rod phenomenon.” Neither represents an incidental or 
transient quality ; whenever the test is repeated, the same response will 
be found, even after months and years, and is characteristic of the 
particular vessel. De Vries * was the first to make photographic records 
of the blood influx phenomenon. He made the very important observa- 
tion that the blood influx phenomenon*was found in aqueous veins with 
low speed of flow, e. g., 1.5 mm. per second, while aqueous veins with a 
measured velocity of 3.5 or 7.5 mm. per second showed the aqueous 
influx phenomenon. 


One might expect that the high pressure prevailing in the anterior 
chamber of the glaucomatous eye would be transmitted to the canal 
of Schlemm and hence into its invisible outlets, as well as into the visible 
aqueous veins; that therefore the aqueous outflow might be more 
vigorous in glaucomatous eyes, and that therefore the aqueous influx 
phenomenon might occur in glaucomatous eyes oftener than in eyes 
with normal pressure. A similar assumption made Verhoeff *° ask 
whether in eyes with wide angle glaucoma the clear stream in the 
aqueous veins might be longer and wider than in eyes with normal 
pressure. Neither is this so, nor is the aqueous influx phenomenon the 
rule in the aqueous veins of glaucomatous eyes.**° The compression of 
the recipient vessels in such eyes is almost always followed by blood 
influx, whereby the venous blood streams in a direction opposite its 
normal flow, namely, not from but back toward the limbus. One should 
expect, therefore, that on gonioscopic observation blood would be seen 
rushing into the canal of Schlemm, as it often does in eyes with normal 
intraocular pressure. Bangerter and Goldmann,”" as well as Kronfeld 
and associates,2* found, however, that backflow of blood into the canal 
of glaucomatous eyes is observed only as an exception. This contra- 
dictory behavior—backflow of blood toward the canal and failure of 
blood to enter the canal—can be explained by the assumption of narrow- 
ing of the outlets of the canal in glaucomatous eyes.*® Sclerosis of the 
trabecular meshwork would explain only the influx of blood into the 


25. Verhoeff, F. H., in discussion on Ascher,?% p. 1314. 
26. Ascher.22. de Vries.? Goldmann.2*s 


27. Bangerter, A., and Goldmann, H.: Gonioscopy in Primary Glaucoma and 
Choice of Operation, Ophthalmologica 102:321-350 (Dec.) 1941. 

28. Kronfeld, P. E.: McGarry, H. T., and Smith, H. E.: Gonioscopic Study 
on the Canal of Schlemm, Am. J. Ophth. 25:1163-1173 (Oct.) 1942. 

29. Ascher (footnotes 11 and 23). Ascher and Spurgeon.?‘f 
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blocked recipient vessel and into the aqueous vein, but with a low 
pressure inside the canal there would be no reason that blood should 
not stream back into it, as it does in eyes with normal pressure. 


Another series of observations gave confirmation of the assumption 
that at least in some glaucomatous eyes the outlets of the canal of 
Schlemm are narrower than in eyes with normal pressure: pressure 
applied to the eyeball externally, and far from any visible aqueous vein, 
may increase the clear stream in aqueous veins and in recipient vessels.® 
This effect of increase in pressure. which I observed prior to 1942, was 
carefully studied by Goldmann *° in Berne and by de Vries,’ in Amster- 
dam, in 1946. Using a spring balance, Goldmann measured the 
amount of external pressure which was needed to widen the diameter 
of the clear stream in a recipient vessel. Whereas in normal eyes an 
average of 8 Gm. of external pressure sufficed for this effect, in glauco- 
matous eyes decidedly higher values, up to 30 Gm. and more, were 
necessary. In eyes with normal pressure, however, Goldmann found 
instances in which similarly high values of pressure increment were 
required in order that a perceptible increase in the clear contents of the 
recipient vessels should appear. These values were discarded by Gold- 
mann because of their unusually high range. They were noted in eyes 
with normal intraocular pressure, in the case both of narrow recipient 
vessels and of those with an unusually slow current. Thus, the high 
readings are characteristic not of glaucoma but of narrowness of the 
particular vessel or, most probably, of its origin deep in the sclerai 
meshwork, as suggested by the slow current. In other words, for eyes 
with normal pressure both high and low increments in pressure are 
found, whereas for glaucomatous eyes only high readings are present 
so long as the ocular pressure is elevated. 


Mathieu and Weekers ** encountered aqueous veins less frequently 
in eyes subjected to iridencleisis than in normal eves and in eyes with 
other types of untreated and treated glaucoma. They found aqueous 
veins in 49 of 50 eyes with normal pressure ; a similar ratio was obtained 
for eyes observed after cataract operation, for eyes with untreated 
glaucoma and for eyes the pressure of which had been reduced by 
miotics. Ten eyes subjected to cyclodiathermy several months prior to 
the investigation showed at least one aqueous vein each. Investigations 
performed several months, or even years, after iridencleisis showed a 
ratio of 19 eyes with aqueous veins to 14 eves without aqueous veins. 

30. Goldmann, H.: Studien iiber den Abflussdruck des Kammerwassers beim 
Menschen, Ophthalmologica 114:81-94 (Aug.) 1947. 


31. Mathieu, P., and Weekers, R.: Contribution a l'étude des veines aqueuses, 
Bull. Soc. belge d’opht., November 1948. 


ASCHER—AQUEOUS VEINS IN GLAUCOMA 73 


In order to study a larger series of eyes with complete recovery 
after iridencleisis, Weekers and Weekers ** pooled their own cases and 
those observed by Francois ** and found, among 106 eyes, 56 with 
and 46 without aqueous veins, the findings for 4+ eyes being listed as 
questionable. 

In discussing the possible causes of the rare occurrence of aqueous 
veins after iridencleisis, Mathieu and Weekers excluded (1) postopera- 
tive hyperemia, because this had subsided long before the examination ; 
(2) scar formation, which could not possibly be responsible for absence 
of aqueous veins along the whole limbal circumfereace, and (3) a 
peculiar thickening and milky appearance of the conjunctiva, which 
occurred in very few cases. The authors found, however, that the 
aqueous veins were less frequent in the series of hypotonic eyes (in 18 
of 50) than in the series with pressure readings higher than 15 mm. of 
mercury; in the latter 38 of 56 eyes showed aqueous veins. They 
concluded than in an eye with hypotony due to iridencleisis the surgically 
formed channel might carry the bulk of the fluid which leaves such 
an eye. 

First Histopathologic Confirmation —Unintentionally, Focosi ** 
offered what might be the first histopathologic confirmation of my 
assumption that narrowing or obstruction of the canal outlets are con- 
nected with, if not the cause of, a certain type of glaucoma. Focosi 
described the case of a man aged 44 who, a few hours after operation 
for glaucoma in his right eye, had his first glaucomatous attack in his 
formerly normal (left) eye. This left eye had, prior to the operation 
on the other eye, a shallow chamber but normal intraocular pressure, 
a normal papilla of the optic nerve, normal visual acuity and a normal 
visual field. The glaucomatous attack of the intact eye was controlled 
by miotics before nightfall. Only a few deep corneal folds were visible 
during the succeeding days. Eight days after the operation, hemoptysis 
ended the patient’s life. The left globe was embedded in pyroxylin, and 
histologic examination revealed partial occlusion of the chamber angle. 
Corresponding to the sealed chamber angle, a part of Schlemm’s canal 
was obliterated, and the uncollapsed part of the canal, for a short 
distance, was obstructed by an amorphous, probably calcareous, cast. 
In this area one of the canal outlets contained a similar deposit, which 
stained deeply with hematoxylin and was granular in appearance. Since 


32. Weekers, L., and Weekers, R.: Les fondaments physiopathologiques de 
Viridenclesis, Ophthalmologica, to be published. 


33. Frangois, J.: La gonioscopie, Louvain, Librarie rue Fonteyn, 1948. 


34. Focosi, M.: Osservazioni istologiche su di un caso recente di glaucoma 
acuto, Boll. d’ ocul. 27:209-227 (June) 1948. 
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only one of the outlets was obstructed, Focosi justly refrained from 
overestimating the significance of this first report of a glaucomatous eye 
with histologically verified occlusion of an outlet of Schlemm’s canal. 
According to Maggiore ** and Theobald,’* there are between twenty 
and thirty canal outlets in every human eye; the smallest outlets have 
diameters measuring 5 and 30 microns; the diameters of the largest 
outlets, however, are 50 and 165 microns. It is reasonable to assume that 
an outlet with a cross sectional area sixty times as large as a small 
cross sectional area will be more effective for elimination of fluid. In 
some eyes, only a few large outlets may carry the main bulk of the 


Fig. 2.—Obstruction of canal outlet; histologic confirmation (eye of a man 
aged 44, who died eight days after his first short glaucomatous attack). The 
arrow points toward the calcareous cast in the canal outlet (Focosi **). 


intraocular fluid; occasionally, it may be even one large outlet, as sug- 
gested by certain unusually wide aqueous veins, shown in de Vries’s 
photograph no. 33a." In eyes of this type, occlusion of a few, or even 
of one, outlet may result in marked increase in intraocular pressure. 
By application of hydrodynamic principles to the problems of elimination 
of intraocular fluid, these effects can be formulated mathematically.?* 
In Focosi’s specimen, the closure of the chamber angle and the collapse 
of the walls of the canal may have been of greater pathognomonic sig- 


35. Maggiore, L.: Struttura, comportamento e  significato del canale di 
Schlemm, Ann. di oftal. 40:317-462, 1917. 
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nificance than the obstruction of one outlet by the calcareous cast; 
nevertheless, Focosi’s observation showed the trend of further research 
and proved that the expected occlusion of canal outlets may be verified 
histologically. 


APPLICATION OF HYDRODYNAMIC PRINCIPLES TO PROBLEMS OF 
ELIMINATION OF INTRAOCULAR FLUID 


Mathematical evaluation by Spurgeon *** proved the significance of 
the diameter of the outlet for the pressure in the outlets and inside the 
canal of Schlemm. Reduction in the diameter of an outlet from 30 to 20 
microns may raise the pressure inside the canal from 16 to 38 mm. of 
mercury. According to Poiseuille’s equation, in which the diameter 
of the outlet is expressed in the fourth power, a slight reduction in the 
diameter will be followed by a considerable increase in the pressure 
at the origin of the outlet. 

In addition to a narrowing of the outlets, reduction in their number 
will, to a mathematically calculable extent, influence the pressure inside 
the canal of Schlemm. If one half of all outlets are obliterated, say 
fifteen of thirty, the pressure in the canal, according to Poiseuille’s 
equation, will be raised from 20 to 30 mm. of mercury. Such a reduction 
in the number of outlets may be expected to occur after a cataract 
incision unless it is assumed that the severed ends of the outlets can 
find each other again. Exact suturing of the lips of the wound in proper 
apposition will increase the chances of reapproximation of the cut ends 
of the canal outlets—another indication for exact suturing of the cataract 
incision. Severing of the larger outlets, which are found chiefly near 
the horizontal meridian, will endanger the eve more than that of smaller 
outlets. 

I shall not enter into mathematical details, but the fact should be 
mentioned that most of the canal outlets are not circular but elliptic 
in cross section *** and that, according to the modified Poiseuille equa- 
tion, a greater increase in pressure is to be expected for elliptic cross 
sections than for circular cross sections of the same square area.*® 


CONCLUSION AND SUMMARY 


The elimination of intraocular fluid can be studied biomicroscopically. 
Considered as a unit of clinicopathologic importance, the canal of 
Schlemm and the aqueous veins show parallel changes in congestion and 
in inflammation ; in primary simple glaucoma, their responses are appar- 
ently contradictory so far as blood has a tendency to overwhelm the 
aqueous humor and to stream back against, but not into, the canal, which 


35a. Dvorak-Therbald.12 Maggiore.*5 
36. Milne-Thomson, L. M.: Theoretical Hydrodynamics, London, The Mac- 
millan Company, 1938, pp. 517-519. 
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in eyes with normal pressure often becomes filled with blood during 
gonioscopic observation. These apparent contradictions can be explained 
in at least some cases of glaucoma by the assumption of a narrowing 
of the canal outlets. 


TaBLe 1—A Unit of Clinical Significance: The Canal of Schlemm, 
Its Outlets and the Aqueous Veins 


They Show During 
Inflammation and 
congestion 
Primary simple glaucom 


Congestive glaucoma 


Gonioscopie Appearance 
of the Canal 
Blood often enters 

the canal 
Blood rarely enters 
the canal 


a 


Canal rarely visible 


Biomicroscopic Appearance 
of the Aqueous Veins 

Aqueous veins filled with blood; there- 
fore not discernible 

After compression of the ree pient ves- 
sel, blood enters the aqueous vein: 
blood influx phenomenon 

Aqueous veins carry blood trom pos- 


terior uvea 

Aqueous veins reappear; clear fluid 
may expel blood from blocked recip- 
ient vessel: equeous influx phenomenon 


Blood may enter 
the canal 


Glaucoma controlled 
by miotics or operation 


TABLE 


Effect on: 
Gonioscopic Findings 


Wide Outlets Narrow Outlets 


Backflow of blood into the canal of Schlemm...... Frequent Rare 
Biomicroseopie Findings 
(a) Rate of flow of aqueous humor, observed on High Low 


recipient vessel 
(b) Compression test, performed on recipient vessel, 
observed on aqueous vein: influx phenomenon 


Aqueous influx Blood influx 


(ec) Increment pressure test, performed on cornea, Low High 
observed on recipient vessel: dynamometric 
readings 
Intraocular Pressure 


if no other 
pathology 


if many outlets 
are narrow 


No claim is made that this hypothesis can explain all cases of 
primary simple glaucoma; it is proposed in order to stimulate further 
research—clinical, histologic and experimental. A large number of new 
facts have accumulated, and there is, of course, ample space for interpre- 
tation; the evidence afforded by gonioscopy and by biomicroscopy is 
far from complete, and much remains to be done in order that one may 
approach the problem of glaucoma more satisfactorily. Histologic veri- 
fication should be supplied for the working hypothesis that a transient 
or permanent narrowing of the canal outlets seems to be connected with, 
or even may become responsible for, the increase in pressure in at least 
some eyes with primary simple wide angle glaucoma. This factor may 
be purely hypothetic at this time, but it is possible that it plays an 
important part in setting the scene for the tragedy of glaucoma. As 
time goes on, one may expect that the aqueous veins will become a 
source of further light on the problems of physiology and pathology of 
the intraocular pressure. 


5 West Fourth Street. 
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News and Notes 


Epitep By Dr. W. L. BENEDICT 


GENERAL NEWS 


Preresident Training Course, Institute of Ophthalmology.—The 
faculty of Columbia University College of Physicians and Surgeons 
have approved plans to enlarge the preresident training course 
(formerly given as the basic science course for.the residents of the 
Institute of Ophthalmology and allied hospitals) so that up to 
15 applicants who have received or been promised appointments in 
institutions approved by Columbia University will be accepted for 
four months’ full time training at the Institute of Ophthalmology. 

Anatomy, embryology, pathology, physiological optics, bacteri- 
ology, pharmacology, physiology, biochemistry and refraction will 
constitute the basic studies on which further studies preparing the 
matriculants for training in ophthalmology will be founded. The 
course will start Jan. 2, 1950. Applications must be submitted before 
November 1 to the office of the assistant dean in charge of Graduate 
Medical Education, 630 West One Hundred and Sixty-Eighth Street, 
New York 32. 


Revised Edition of Motion Picture Reviews Now Available.—The 
Committee on Medical Motion Pictures has completed the first revised 
edition of the booklet entitled “Reviews of Medical Motion Pic- 
tures.” It now contains all the film reviews published in The Journal 
of the American Medical Association up to Jan. 1, 1949. It also includes 
a classified table of contents, as well as a list of motion pictures avail- 
able through the Motion Picture Library of the American Medical 
Association. 


The purpose of the reviews is to provide a brief description and 
evaluation of motion pictures which are available to the medical 
profession. Each film is reviewed and commented on by competent 
authorities. 

Copies are available on request from the Committee on Medical 
Motion Pictures, American Medical Association, 535 North Dearborn 
Street, Chicago 10. 


Gifts for Medical Library of University of Chile—The National 
Committee for Chile is now receiving gifts for the library of the medical 
school of the University of Chile at its new collection center in the 
Library of Congress, Washington, D. C. The newer materials in the 
library, including periodicals, books and reference materials, were 
totally destroyed in the recent fire. Medical periodicals of the last 
ten years and recent medical books are urgently needed. Your con- 
tribution will be appreciated. 

National Committee for Chile, room 318, Library of Congress, Wash- 
ington, D. C. 
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SOCIETY NEWS 

Pennsylvania Academy of Ophthalmology and Otolaryngology.— 
The Pennsylvania Academy of Ophthalmology and Otolaryngology held 
its annual meeting April 22, 23 and 24 at Harrisburg, Pa. 

An interesting program of formal scientific presentations was given, 
and a round table discussion on “‘Headache” was presented by specialists 
in the fields of otolaryngology, ophthalmology, internal medicine and 
neuropsychiatry. 

The following officers of the organization were elected for the ensu- 
ing year: president, Dr. Daniel S. DeStio, Pittsburgh; president elect, 
Dr. Jan G. Linn, Pittsburgh; secretary, Dr. B. F. Souders, M.D., Read- 
ing; treasurer, Dr. Bruce A. Grove, M.D., York. 


Joint Meeting of Pan-American Association of Ophthalmology 
and National Society for Prevention of Blindness.—A joint meeting 
of the Pan-American Association of Ophthalmology and the National 
Society for the Prevention of Blindness will be held March 26 to 30, 
1950. This will be the annual meeting of the latter society and an 
interim meeting of the former. The headquarters of the meeting will 
be at the Floridian Hotel, Miami Beach, Fla. 


PERSONAL NEWS 

Dr. Brittain Ford Payne to Lecture in México, D.F.—In México, 
D.F., August 15 to 27, Dr. Brittain Ford Payne, clinical professor 
of ophthalmology at New York University Medical College and 
director of pathology at New York Eye and Ear Infirmary, will give 
a course of lectures and demonstrations on the histopathology of 
the eye. During the first week, after a lecture on general considera- 
tions and on the stages in the development of the eye, Dr. Payne will 
discuss in detail the microscopic anatomy of the cornea, sclera and 
lamina cribrosa (August 16) ; the choroid, pigment epithelium, retina 
and optic nerve (August 17), and the ciliary body and iris (August 18). 
He will close the first week with a lecture on the normal crystalline lens, 
the zonular fibers, the chambers of the eyeball and the blood vessels 
and nerves. 

Subjects of lectures of the second week will include diseases of 
the cornea, sclera and anterior segment (August 22); granulomas of 
the eye, including tuberculosis and sympathetic ophthalinitis 
(August 23); glaucoma and cataract, and complications following 
intraocular operations (August 24); traumatic lesions of the eye, 
including contusions, perforating wounds and intraocular foreign 
bodies (August 25), intraocular neoplasms and summary (August 26). 
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Obituaries 


JOHN GREEN, M.D. 
1873-1949 


Descended from a notable line of physicians and scientists in England 
and New England, Dr. John Green gallantly accepted the challenge and 
became justly distinguished by his own diligence and skill in the prac- 
tice of ophthalmology and by his devotion to public welfare. An early 
manifestation of the latter service is recorded by his signature as a 
founder and subsequent activities in behalf of the Missouri Association 
for the Blind—now the St. Louis Society for the Blind. His many 
contributions to ophthalmic literature demonstrated a keen analysis and 
insight into the intricacies of his chosen field of endeavor, as well as 
a determination to seek the truth and stand by it regardless of conse- 
quences. 


A résumé of his professional career, as noted in the Annual Bulletin 
of the St. Louis University School of Medicine, where he served as 
professor of ophthalmology from 1927 until his untimely death, follows : 
Bachelor of Arts, Harvard University, 1894; Doctor of Medicine, 
Washington University, School of Medicine, 1898; instructor in oph- 
thalmology, Washington University, School of Medicine, 1912-1919; 
associate professor of ophthalmology, St. Louis University School of 
Medicine, 1922-1926. His annual lectures to the senior class and his 
conferences with ophthalmic residents were carefully prepared and well 
received. His hospital services were much more extensive and time 
consuming than this simple résumé can reveal: intern, St. Louis City 
Hospital (1898-1899) ; visiting ophthalmologist, St. Louis Maternity 
Hospital (1910-1926); associate ophthalmologist, Barnes Hospital 
(1916-1918) and St. Louis Children’s Hospital (1916-1918) ; ophthal- 
mologist, St. Luke’s Hospital (1920-1949), St. Mary’s Group of Hos- 
pitals (1924-1949), De Paul Hospital (1934-1949) ; ophthalmologist 
in chief, St. Louis County Hospital (1935-1949) ; associate ophthal- 
mologist, St. Louis City Hospital (1924-1926) ; ophthalmologist (1926- 
1935); consultant (1935-1949). In addition he found time to give 
unlimited valuable service as member and officer of the American Board 
for Ophthalmic Examinations and on the advisory staff of the National 
Society for the Prevention of Blindness. In both world wars he was a 
busy member of draft boards. He was co-founder and president of 
the St. Louis Ophthalmic Society; chairman of the Section on Oph- 
thalmology of the American Medical Association ; vice president of the 
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Missouri State Medical Association, and president of the American 
Ophthalmological Society—the oldest of its kind in the world—as his 
father had been in the previous century. 

He could not be an indifferent member in any of the numerous 
organizations that claimed his attention, but it would not be hard to 
prove that his greatest interest was centered in a home at 243 Westgate, 
near the western city limits of St. Louis. The intangible treasures of 
home he bequeaths unsullied to his widow, three sons and three daugh- 
ters and six grandchildren, who brought him life’s greatest charm. 
Only a great man in mind and soul and body could leave such a record. 
It was his joy to carry the torch for human progress without weakness 


until his dying day. W. H. Lueppe. M.D 
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Abstracts from Current Literature 


Epitep By Dr. WILLIAM ZENTMAYER 


Anatomy and Embryology 


Tue RetTICULO-ENDOTHELIAL SYSTEM OF THE CoRNEA. T. KRWAwICcz, 
Brit. J. Ophth. 31:421 (July) 1947. 


This series of experiments, in which a 1 per cent solution of silver 
nitrate was applied to the conjunctival sac of rabbits, proves that cor- 
neal stroma cells show distinct storing properties for silver, or colloid- 
opexy, and may in some cases be transformed into typical polyblasts. 
The opinion that stroma cells correspond to wandering cells in a state 
of rest seems justified. Corneal stroma cells may thus be classified with 
elements of the reticuloendothelial system. 7 


The article is illustrated. W. ZENTMAYER. 


Cornea and Sclera 


Use oF ANTI-ALLERGIC DRUGS IN THE TREATMENT OF PHLYCTENULAR 
OpuTHALMIA. C. F. Bowes, Brit. J. Ophth. 32: 163 (March) : 
1948. 


In 15 typical and active cases of phlyctenular ophthalmia, the photo- 
phobia, lacrimation, irritation and eczema showed no improvement with 
diphenhydramine hydrochloride (benadryl®) and 2-(N-phenyl-N- 
benzylaminomethyl) imidazoline (antistin®), two well recognized anti- 
allergic drugs. All the patients showed positive reactions in the Mantou 
tests and roentgen ray evidence of tuberculous infection. 


W. ZENTMAYER. 


A\ CASE OF KERATOMALACIA CURED BY PENICILLIN AND VITAMIN A. 
K. Rizk, Brit. J. Ophth. 32:416 (July) 1948. 


The patient, a rachitic, emaciated boy aged 2 years, had had a 
febrile attack, after which both corneas became opaque. The conjunc- 
tivas were dry and showed xerotic spots. There were no signs of 
inflammation or discharge. The corneas became ectatic and ulcerated. 
‘Treatment consisted in the local and general administration of penicillin 
and a preparation of vitamin A. Vitamin therapy was given in the 
form of an ointment containing 20 per cent haliver oil and intramuscular 
injections of a vitamin A preparation (“prepalin’”). In five weeks a 
dense central leukoma covered the pupillary area; the rest of the cornea 


was clear. W. ZENTMAYER. 


A Case OF PyocyANEUS RING ABSCESS OF THE CORNEA TREATED WITH 
STREPTOMYCIN. J. MASCHLER, Brit. J. Ophth. 32: 426 (July) 1948. 
The cornea of a boy aged 15 was injured by a splinter of iron. 
When the patient was seen by the author, on the third day, all but a 
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1 mm. zone of the periphery of the cornea was infiltrated, the central ( 
portion being least involved. A greenish blue hypopyon was present ; 
subconjunctival injections of penicillin into the anterior chamber were 
used provisionally, and later similar injections of streptomycin were 
given. On the third day of the use of streptomycin, a Saemisch section 
was made. Two days later regression set in. A leukoma resulted. 
Secondary glaucoma supervened, for which an iridectomy was done. 
The bacterial diagnosis was confirmed by culture. The growth of the 
bacteria was checked with 500 units of streptomycin. 


W. ZENTMAYER. 


HistotocicaAL AsPECTS OF REFRIGERATED CORNEAL EPITHELIUM. R. 


SEIENARI, Ann. di ottal. e clin. ocul. 72: 298, 1946. 


On the basis of his histologic researches on refrigerated limbal tissue, 
the author states that the action of cold on the corneal epithelium results 
in the following phenomena: (1) slight reduction of the total height 
of the corneal epithelium, (2) slight and somewhat retarded separation 
of its superficial layers and (3) good and lasting preservation of the 
turgescence of the basal layer of cells, with excellent preservation of the 
histochemica properties of the cytoplasm and of the nucleus. Bowman’s 


membrane showed no changes. Bretti—J. J. Lo-Presti, 


A CorNEAL TRANSPLANT: HIstotoGic EXAMINATION. ©. VON 
Freanpt, Acta ophth. 22: 36, 1944. 


A feature of interest in the case reported was the formation of a cyst 
in the border of the iris. It was considered an implantation cyst, epi- 
thelial cells having been introduced by the trephine at the time of the 
corneal transplantation. O. P. Perkins. 


General 
TEACHING OF OPHTHALMOLOGY. 
31:535 (May) 1948. 


Vail, in this Gradle Lecture, discusses qualifications and facilities 
for teaching, undergraduate and graduate instruction and residency 
training and aids to teaching. W. S. Reese 


THE 


D. Van, Am. J. Ophth. 


MILITARY OPHTHALMOLOGY IN THE EvuROPEAN THEATER. 

MarsHatt, Am. J. Ophth. 31:545 (May) 1948. 

Marshall recounts the ophthalmologic work of the 298th General 
Hospital in Bristol, England, at Cherbourg, Normandy, and Liége, 
Belgium, particularly from the standpoint of military necessity. He 
also discusses interesting problems and experiences. 

W. S. REEsE. 
General Diseases 


Drasetic Retinopatuy. E. Repstos, Ann. d’ocul. 181: 129 ( March) 
1948. 
The author asks two questions: Is it the life-saving insulin that 
eventually deprives diabetic patients of their vision, or is the retinopathy 
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a complication of diabetes which arises independently of the glycosuria 
and hyperglycemia and escapes the therapeutic action of insulin? 

Reference is made to published reports on the incidence of diabetic 
retinopathy. Despite the fact that the incidence appears to be increas- 
ing, the author does not believe that the use of insulin should be dis- 
continued. He does not agree that insulin aggravates the condition. 

There is no question that the retinopathy is on a vascular basis— 
renal, arteriosclerotic or hypertensive. The author believes that insulin 
has a deleterious effect on the vessels themselves through the intermedi- 
ary of hypoglycemia. Great care must be taken to insure that hypo- 
glycemia does not occur. 

Other factors to be considered are the age of the patient and the 
duration of the diabetes. The occurrence of arteriosclerosis and hyper- 
tension with diabetes is discussed in detail, as well as the possibility of 
renal damage. The author concludes that the intercapillary glomerulo- 
sclerosis which occurs in diabetes is probably responsible for the retin- 
opathy. The renal changes may be present for a long time before there 
is any evidence of renal damage. 

These pathologic changes may in time give rise to hypertension and 
arteriosclerosis. However, the presence of intercapillary glomerulo- 
sclerosis may produce diabetic retinopathy in the absence of any clinical 
manifestations of hypertension, arteriosclerosis or renal damage. The 
glomerulosclerosis does not depend on the metabolism of the hydro- 
carbons as manifested by hyperglycemia and glycosuria. It is probable 
that diabetes and the glomerulosclerosis have a common origin but 
that the diabetic retinopathy is not a result of the hyperglycemia. 


P. R. McDona cp. 


CorNEAL Lesion ASSOCIATED WITH DUHRING DisEAsE. I. ANGIUs, 
Rassegna ital. d’ottal. 15: 290, 1946. 


The author reports a case of Duhring’s disease with the typical 
manifestation on the extensor surfaces of the extremities and a corneal 
ulcer in the right eye. During the regression of the ulcer a vesicle 
formed near it, disappearing in four days without rupture; the appear- 
ance of the vesicle was accompanied with the formation of numerous 
bullae in the skin. The corneal lesions disappeared without residual 
opacity. There was absence of any conjunctival change. Hyposensi- 
tivity of the cornea was noted. 

This case illustrates that corneal lesions exist early, that the cornea 
is not always spared of bullae and that pemphigus and shinking of the 
conjunctiva are two separate entities. The corneal hyposensitivity may 
indicate a neurotropic origin, already suggested by Duhring as the basis 
for the dermatitis. The benign course distinguishes it from ocular 
pemphigus as a separate disease entity. 


G. B. Brertri—J. J. Lo-Prest1. 


THE Funpbus In CASES OF CARDIOVASCULAR 
DISEASE, IN THE Autopsy. C. Espitpora Lugue and A. 
ScuwelTer, Arch. chilenos de oftal. 15: 297 (Nov.-Dec.) 1946. 


The authors made pathologic studies on 78 subjects who died of 
various types of renocardiovascular disease and whose eyes had been 
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examined ophthalmoscopically during life. Twenty-two of the patients 
were less than 40 years of age. In 7, or 32 per cent, of these young 
patients the fundus findings were normal. Of the patients over 40 years 
of age, only 7, or 12 per cent, showed no abnormalities of the fundus. 
Of the entire series, the fundi were normal in 18 per cent. 

The normal appearance of the fundus in both groups of patients was 
always accompanied with serious lesions of the renocardiovascular sys- 
tem. The renal lesions predominated in the younger group, whereas 
in the older group the aortic, myocardial, cerebral and renal changes 
were equally conspicuous. 

Usually in the young patients with cardiovascular disease the lesions 
in the fundus are not pronounced, and a criterion of the general patho- 
logic process and prognosis is not obtained by ophthalmoscopy. An 
exception occurs in cases of rapidly progressive angionephrosclerosis, in 
which the changes in the fundus are always severe and pronounced. In 
spite of the relative normality or slight involvement of the fundus, death 
in young patients wita cardiovascular disease occurs as a result of the 
serious general involvement. 


H. F. 


Glaucoma 


V. Sapikova, Vestnik oftal. 25:42, 1946. 


An analysis is made of 93 cases (47 of males and 46 of females) in 
which cyclodialysis was performed; of these, there were 7 cases of 
compensated and 87 cases of decompensated glaucoma, 2 cases of abso- 
lute glaucoma and 2 cases of juvenile glaucoma. The anterior chamber 
was shallow in 70 cases, moderately shallow in 21 cases and deep 
in 9 cases. In 43, or nearly half of the cases hyphema was observed 
during the operation. In most of the cases the blood was absorbed in 
three to four days; in 12 cases it was absorbed in two weeks. Pro- 
longed presence of blood in the anterior chamber led to an increase 
of tension in 7 cases. Postoperative iridocyclitis developed in 7 cases. 
In 1 case the vitreous prolapsed in the wound. 

Evaluation of the results of this operation with respect to vision, 
intraocular pressure and visual fields was as follows: Vision showed 
improvement in 41 cases and decrease in 13 cases. The intraocular 
tension was lowered in all but 7 cases. The decrease in tension was 
gradual. The visual fields were more contracted (from 5 to 20 
degrees) after the operation in 12 cases. In 25 cases there was improve- 
ment of the visual fields of from 5 to 25 degrees and in 3 cases of 30 
degrees. 

Thus, the results were encouraging, and Sadikova states the belief 
that best results are obtained in simple glaucoma in the early stages. 


RESULTS. 


O. SITCHEVSKA. 


P. Ruse, Acta ophth. 21: 31, 1944. 


The author tabulates his ten years’ experience with the iridencleisis 
operation. A total of 235 eyes, representing glaucoma simplex, secon- 
dary glaucoma and acute glaucoma were operated upon. He believes 
that the operation gives reliable and lasting reduction of tension and 
few complications. O. P. 


PERKINS. 
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Injuries 
SPONTANEOUS EXPULSION OF NUMEROUS WOODEN FRAGMENTS FROM 


THE Eye: Report oF A Case. E. BocHever, Vestnik oftal. 
26: 36, 1947. 


The interest of this case is the spontaneous expulsion of several 
wooden fragments from the eye within a period of two years. A soldier 
aged 29 was injured by fragments from an exploded mine. The left 
eye was enucleated at the front line hospital two days after the injury. 
Six months later, in the hospital, he presented an irritated right eye, with 
a corneoscleral scar at 9 o’clock and partial cataract and organized 
vitreous exudate. The roentgenogram showed no intraocular foreign 
body. However, at intervals of a few months there would appear a 
bulging at the scar of the sclera or conjunctiva, and on incision one or 
two wooden fragments could be extracted at a time. 

At the end of two years the result was a quiet eye; the cataract had 
absorbed, the vitreous had cleared and vision was corrected to a fair 
amount with a cataract lens. Thus the function of the eyeball was 
preserved despite the numerous traumas during two years. 


O. SITCHEVSKA., 
Lens 


EXTRACTION OF CATARACT IN THE PRESENCE OF FLUID VITREOUS. 
D. B. Kirsy, Am. J. Ophth. 31:585 (May) 1948. 


Kirby discusses fluid vitreous in cases of cataract, with particular 
attention to its recognition. He believes that these cataracts should be 
removed in the capsule and feels that preplaced sutures are unnecessary. 
He reports 10 cases. W. S. Reese. 


FAMILIAL CATARACT WITH EXTENSIVE PEDIGREE CHART. 
Jounstone, Brit. J. Ophth. 31: 385 (July) 1947. 


The first family studied consisted of 73 persons, 36 males and 37 
females. Of the 73, 23 persons, 13 males and 10 females, were affected. 
The second family consisted of 58 persons, 28 males and 28 females ; 
the sex of 2 was not ascertained. 

Distinctive features of the cataract were (a) its presenile onset; 
(b) its position, primarily posterior, subcapsular, and therefore saucer 
shaped with concavity directed forward, the cataract thus somewhat 
resembling cataracta aparathyroidea and ray cataract; (c) its config- 
uration, with leaflike or feather-like branching radiating from the 
center, so that it somewhat resembled concussion cataract; (d) flakes 
and dots in white, yellow, green or blue throughout the cortex, but 
always separated from the anterior capsule by a subcapsular clear zone 
of disjunction, and (e) the accentuation of the shagreen of the anterior 
capsule. The earliest signs so far observed were visible only with the 
slit lamp. 

An extensive new pedigree of familial cataract with a mendelian 
dominant method of inheritance is presented, and the biomicroscopic 
appearance of the cataract is described. The possibility of other causal 
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factors is discussed with the help of a review of the relevant literature, 
and a small series of blood analyses is presented. 


The article is illustrated. W. ZENTMAYER. 


Neurology 


Curonic Serous MeEnrncitis. O. Pepico, Rassegna ital. d’ottal. 
15: 319, 1946. 


The author describes a case of recurrent headache, bilateral papille- 
dema and concentric constriction of the visual field for white and colors. 
Visual acuity was 20/20 without correction. This spinal fluid showed 
elevated pressure, was clear and contained 15 cells per cubic millimeter 
(lymphocytes, 95 per cent; monocytes, 1 per cent, and polymorpho- 
nuclear leukocytes, 4 per cent); the albumin measured 0.3 Gm. per 
hundred cubic centimeters. The author discusses the differential diag- 
nosis and states that the condition in this case was a form of serous 
ependymitis of Ayala, or chronic serous meningitis. 


G. B. Brett1—J. J. Lo-Prestr. 


Nystagmus 


CLINICAL REPORT ON MINERS’ NystacMus. D. A. CAMPBELL, Brit. 
J. Ophth. 32: 193 (April) 1948. 


The report is based on the author’s observation on 44 patients with 
miners’ nystagmus. Patients with this condition fall into three grades: 
patients with actual nystagmus, but no symptoms, who continue to work 
underground; patients who come within the act for certification, who 
have headache, photophobia or giddiness and who complain that oscilla- 
tion of lights underground prevents them from working, and patients 
with psychoneurosis, who, in addition to the usual symptoms, have 
blepharospasm whenever they are subjected to examination. 

The want of treatment and the lack of occupation after certification 
may easily convert a man of the second category into the third and 
produce further deterioration in patients of the third grade. 

The miner should return to suitable work, e. g., on the surface, as 
soon as possible—preferably without an interval of unemployment. 
Fitness for work should be judged by an ophthalmic surgeon and a 
psychiatrist with special knowledge of the disease. 


W. ZENTMAYER. 

THe Dark ADAPTATION OF CoAL MINERS SUFFERING FROM NYSTAG- 
mus. F. W. SuHarpcey, Brit. J. Ophth. 32: 199 (April) 1948. 
Sharpley concludes that the evidence from biochemical tests, 


although not dramatic, demonstrates that the raised threshold for dark 
adaptation which is a constant feature among miners, including those 
with nystagmus, is not due to a lack of vitamin A or D or to any 
obvious nutritional disturbance. 


W. ZENTMAYER. 
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THE Psycuiatric Aspect oF MINERS’ Nystacmus. E. S. Stern, 
Brit. J. Ophth. 32: 209 (April) 1948. 


Stern submits the following recommendation for the management of 
“miners’ nystagmus” : 

The term miners’ nystagmus should no longer be used, but all 
patients complaining of symptoms which would formerly have been 
considered under that heading should be referred to a psychiatrist as 
early as possible for appropriate diagnosis and treatment and should be 
certified as suffering from the actual psychoneurosis or psychosis found. 

All such patients should be found work above ground and in the 
light, instead of being placed on compensation. This work should be 
found as soon as possible, though a short period of rehabilitation may 
be necessary, for psychiatric reasons. 

The patients should be under psychiatric supervision. 

Lighting in the mines should be improved. 

Efforts should be made to ease the posture of the miner at work. 

Special attention should be paid to safety measures in the mines. 

The miner should be given economic security at his work. 

Optimum hours of work in the mines should be worked out scientifi- 
cally, and this matter should be removed from the sphere of politics. 


W. ZENTMAYER. 


A ComPaRISON OF DarRK ADAPTATION WITH THE PSYCHOLOGICAL 
State IN Miners. D. A. Campsett, Brit. J. Ophth. 32: 225 
(April) 1948. 

According to Campbell, the evidence, such as it is, indicates that 
among miners there is no significant relation between the psychologic 
state and the threshold of dark adaptation. It would be interesting to 
compare miners with a group of ordinary workmen in this respect. 


W. ZENTMAYER. 


BINOCULAR VISION IN MINERS. D. A. CAMPBELL, R. HARRISON and 
J. VeRTIGEN, Brit. J. Ophth. 32: 226 (April) 1948. 


The preliminary investigations reported here were made in the hope 
that a minute study of the behavior of the eyes under conditions of low 
illumination might reveal the mode of onset of nystagmus. 

The binocular vision of miners was compared with that of a large 
group of normal subjects of the same age groups in full light adaptation 
and in full dark adaptation (after forty-five minutes in the dark). For 
subjects able to perform tests for binocular vision, the subjective angle 
tends to become convergent when they are dark adapted. Miners with 
nystagmus did not show this phenomenon so strongly. This change 
did not vary directly with the illumination but appeared to depend on the 
state of the eye and on the type of visual test. The majority of miners 
showed an abnormal fixation—their eyes tended to look upward. 

The evidence of previous observers is that defective illumination is 
the primary cause of miners’ nystagmus. The authors’ observations 
during the past three years point to a breakdown in binocular vision 


under conditions of low illumination. W. Zuwraaven 
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Ocular Muscles 


ConGENITAL Aspuction Dericrency. P. Matteucci, Rassegna ital. 
d’ottal. 15: 345, 1946. 


After referring to the confusion that still exists with regard to classi- 
fication, pathology and pathogenesis of congenital abduction, the author 
reexamines the problem in the light of observations on 3 patients pre- 
senting this syndrome, in the special emphasis on the anomalies and 
malformations frequently associated with the defect. 

In the first case, there were enophthalmos of 5 mm., narrowing of 
the palpebral fissure and paralysis of abduction (20 degrees). Passive 
motility was possible in every direction. In the second case there were 
pernicious anemia, ptosis of the right eyelid, paralysis of abduction of 
the left eye, with an excursion of 2 to 3 mm., and protrusion of the 
globe and widening of the palpebral fissure. On looking to the right, 
the left eye retracted 2 to 3 mm., while the palpebral fissure narrowed 
and the lid drooped; there was no diplopia. The passive motility test 
showed some difficulty in extreme abduction of the left eye. 

In the third case, there were nephrosis, absence of abduction on either 
side, retraction on adduction and protrusion on attempts at abduction. 
The patient died of deficient renal function. Postmortem examination 
did not reveal any anomalies of insertion of the ocular muscle or pres- 
} ence of anomalous muscles, but atrophy of the external rectus muscles 
: was present. Examination of thé cranial cavity revealed nothing of 
significance except for reduction in size of both abducens nerves, reduc- 
tion of size and in the number of cells and fibers of the nucleus of the 
sixth nerve bilaterally and no apparent change in the posterior longi- 
tudinal fasciculus. After an exhaustive examination of the literature, 
the author concludes that the cause of the syndrome lies in a lessened 
capacity of development (aplasia, hypoplasia and dysplasia). 


G. B. Bretri—J. J. Lo-Prestt. 


Operations 
AKINEsSIA. A. Ko Len, Vestnik oftal. 26: 39, 1947. 


Kolen used the following method of producing akinesia for the past 
ten years. The injection of 1 to 1.5 cc. of procaine hydrochloride 2 per 
cent with epinephrine hydrochloride 1: 25,000 was begun below the 
lower margin of the orbital wall 1 to 1.5 cm. temporally to the lateral 
margin of the orbital wall and continued upward on a vertical line 1 to 
1.5 cm. above the upper orbital wall. About 2 cc. of the solution is 
introduced. 

Kolen states that this long vertical line of injection insures full 
anesthesia of all the branches innervating the palpebral orbicularis 
muscle and that no edema of the upper lid is encountered, such as occurs 
in van Lint’s akinesia. 


O. SITCHEVSKA. 


Orbit, Eyeball and Accessory Sinuses Parasites 


THe FAvorRABLE ACTION oF ESTRONE IN CERTAIN CASES OF ExopH- 
THALMIC GoITER. J. LepEeRER, Am. d’ocul. 181: 37 (Jan.) 1948. 


The author reviews the pathologic physiology of exophthalmic goiter. 
The production of exophthalmos in animals with preparations of the 
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anterior lobe of the pituitary is discussed in detail. Clinical and experi- 
mental evidence is presented to substantiate the modern concept that 
the thyrotropic hormone of the pituitary, and not the thyrotoxic hor- 
mone of the thyroid, causes the exophthalmos. In some cases the 
exophthalmos is aggravated by thyroidectomy, and may even be 
improved by the taking of thyroid. The author was impressed by the 
number of patients in whom exophthalmic goiter develops at the meno- 
pause or after castration. 

Five cases of exophthalmic goiter following the menopause or cas- 
tration are presented in detail. In all cases treatment with estrogenic 
preparations gave satisfactory amelioration of symptoms and regression 
of the exophthalmos. 

The author believes that the action of the ovarian substances is 
through the anterior lobe of the pituitary gland. Estrone (folliculin) 
has an antithyroid action through the intermediary action of the anterior 
lobe of the pituitary. This checking of the thyrotropic hormone leads 
to amelioration of the symptoms. P. R. McDonatp. 


Pharmacology 


Tue AcTION oF BETAPHENYL-ISOPROPYLAMINE ON THE HuMAN 
G. Scupera, Rassegna ital. d’ottal. 15: 94, 1946. 


The author conducted experiments on human subjects analogous to 
those already performed on rabbits in order to study the mydriatic 
effect of amphetamine in various solutions isotonic with blood. The 
pupillary diameter obtained with solutions of the drug in sodium nitrate 
averaged 4.3 mm.; with sodium fluoride, 4 mm., with sodium oxalate 
and with sucrose, 3.5 mm., and, finally, with sodium and magnesium 
sulfate, 3 mm. 

Mydriasis began in fifteen minutes, was maximum after twenty to 
forty minutes and disappeared in six to eight hours. No notable irri- 
tation, change in tension or change in the caliber of the retinal vessels 
or of the accommodation was observed. 


G. B. Bretti—J. J. Lo-Prestt1. 
The Pupil 


VARIATION OF PupIL SIZE WITH CHANGE IN THE ANGLE AT WHICH 
THE Ligut STIMULUS STRIKES THE RETINA. K. H. Sprinc and 
W. S. Strives, Brit. J. Ophth. 32: 340 (June) 1948. 


Variation in pupillary size depending on the part of the natural 
pupil through which the light from the external field enters the eye 
may occur for two reasons: 1. Since the apparent brightness of an 
illuminated field is reduced when the rays enter near the edge rather 
than near the center of the pupil (directional sensitivity of the retina), 
a slightly larger pupil might be expected in the former condition. 2. If, 
as is possible, the protective action of the constricted pupil consists not 
so much in reducing the total light flux as in excluding rays which would 
otherwise strike the retina obliquely, such rays might prove more effec- 
tive in closing the pupil than would rays of normal incidence. The 
pupil would then be smaller for rays entering near the edge. 
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It may be concluded from the present measurements (a) that rays 
entering near the edge of the dilated pupil, and hence incident on the 
retina at any angle with the normal, do not produce an abnormally high 
pupillomotor effect and (b) that, for practical purposes, the part of 
the pupil through which light enters the eye is not a factor in determin- 
ing the size of the pupil. W. ZENTMAYER. 


Refraction and Accommodation 


Tue Firtinc or Contact Lenses. A. Maaitot, Ann. d’ocul. 180: 430 
(July) 1947. 


The author describes the various methods employed in the fitting 
of contact lenses. Patients vary greatly in their tolerance to the wear- 
ing of the lenses. Patients with high astigmatic errors or keratoconus 
frequently wear their lenses for twelve to eighteen hours. There is a 
small group, about 10 per cent of the patients, who cannot tolerate con- 
tact lenses at all. About 80 per cent of all patients whe have contact 
lenses are able to wear them comfortably for several hours. 

The author believes that a variation in the amount of tear secretion 
may account for some of the differences in tolerance. Mention is made 
of the phenomenon of Sattler. This is a temporary clouding of the 
cornea that occurs after the lenses have been worn for four to six hours. 
It disappears rather rapidly. The author believes that it is caused by an 
abnormality or a deficiency of lacrimal secretion. 


P. R. McDonatp. 
Retina and Optic Nerve 


THE ALTERATION IN SIZE OF THE NorMAL Optic Disk Cup. R. 
PicKarD, Brit. J. Ophth. 32: 355 (June) 1948. 


In the present article, 234 eyes observed for fifteen years, or nearly 
so, are compared with 280 eyes observed contemporaneously with the 
fifteen year group, but observed only once, and not included in that 
group. Finally, these two groups are combined, and a general rule as to 
average growth is deduced. All the disks recorded were normal in 
appearance. To estimate the size of the cup, a grid was used. The 
apparent size of the disk and of the cup surface are found, and the size 
of the cup is expressed as a percentage of the disk. Any cup of a size 
above 70 per cent should be recorded as suspect and be considered with 
respect to the visual fields and tension before it can be said to be normal. 
In 1 eye the cup was 10 per cent smaller at the end of fifteen years. 
Twelve others showed a decrease at some time, though all these were 
larger at the end of the fifteen years than at the beginning. One cup 
was more stationary at the end of the fifteen years than at the begin- 
ning. One cup was stationary ; it was 36 per cent of the disk. It is not 
uncommon to have a period of arrest of growth of the cup. Increase in 
the depth tends to occur with the enlargement of the cup area, but irreg- 
ularly so. It may be stated as a generalization that if a cup enlarges 
to 60 per cent of the disk, its depth will increase generally by 0.5 to 
10D. A disk may increase to 100 per cent and yet retain a depth of 
10D. An increase to 3.0 D. with an increase in the cup percentage 
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must be investigated by determination of the field and the tension. The 
possible causes of enlargement of the cup are discussed. 


W. ZENTMAYER. 


RETINAL ARTERIAL PRESSURE AFTER LUMBAR PuNCTURE. M. MEcca, 
Ann. di ottal. e clin. ocul. 71: 336, 1946. 


The author reviews the various theories as to the mechanism by 
which changes in pressure in the retinal arteries are produced by varia- 
tions in the intracranial pressure. He reports the results of several 
studies on the behavior of spinal fluid pressure and intracranial pressure 
after lumbar puncture. He shows that after lumbar puncture the fol- 
lowing changes occur: (1) an immediate rise in the retinal arterial 
pressure, and (2) a slight drop to the initial level after twenty-four 
hours. The initial rise is an expression of the shift of intracranial 
pressure produced by the lumbar puncture, and both these changes, 
according to the author, are related to a vascular phenomenon. 


B, Brert1—J. J. Lo-PResTI. 


Two Cases oF ABLATIO RETINAE CONGENITA NONFALCIFORMIS. H. 
Motter, Acta ophth. 23: 353, 1945. 


Bilateral detachments of the retina were observed in a boy of 5 years. 
No tears or other changes were found. One eye was removed because 
the presence of a malignant growth was suspected. None was found. 
Later examination of a younger brother, aged 2, showed a similar con- 


dition in one eye. O. P. PERKINS 


Tumors 


ConyunctivaL Nevi. D. Arcurt, Rassegna ital. d’ottal. 15: 263, 1946. 


The author discusses conjunctival nevi from a clinical standpoint by 
referring to the literature and by reporting 2 of his own cases. He 
stresses the importance of slit lamp examination, particularly with 
respect to the vascularization present. This examination may well be 
substituted for biopsy, which is technically more difficult and is not free 
from danger. The stationary nevus should be left undisturbed, while 
any nevus which increases in size should be freely excised surgically and 
followed by diathermy coagulation. 


G. B. Bretr1—J. J. Lo-Prestt. 
CONGENITAL SCLEROCORNEAL Cyst: Report oF A CASE. V. BISCHLET, 
Ophthalmologica 114: 371 (Oct.-Nov.) 1947. 


A case of congenital sclerocorneal cyst is reported. The article is 
well illustrated. The literature since 1853 is reviewed. 


H. P. Kirser. 


Uvea 


A Case oF RECURRENT APHTHOUS UVEITIS WITH AssocIATED ULcus 
Vutvae Acutum (LipscHutz). A. Ruec-Gunn, Brit. J. Ophth. 
31: 396 (July) 1947. 


The patient, a married woman aged 22, had had fourteen attacks of 
the condition, eight in the left eye and six in the right eye. The relapses 


ff 
bi 
| 


92 ARCHIVES OF OPHTHALMOLOGY 


were of sudden onset and of relatively short duration. Rigor occurred 
on several occasions. About eight months after the final attack of 
uveitis vulval ulceration was noted. There were no dermatologic symp- 
toms. Pregnancy occurred and went on to term. The condition was 
resistant to penicillin and the sulfonamide compounds. 

The evidence seems to point to a virus infection as the most probable 
explanation of the disease. 


The article is illustrated. W. ZENTMAYER 


CuHoROIDAL APOPLEXY DIAGNOSED AS SARCOMA OF THE CHOROID. 
Auw-YAnc SiEn, Ophthalmologica 115: 1 (Jan.) 1948. 


The patient, a woman aged 56, had light perception only in the 
affected eye. The pupil appeared black on transillumination, and no 
fundus reflex was obtained. The diagnosis was intraocular pigmented 
tumor, and the eye was enucleated. Histologic examination revealed 
: apoplexy of the choroid, caused by the rupture of a ciliary artery. The 
author briefly reviews the literature and points out that there is no way 
of differentiating clinically between hemorrhage and sarcoma of the 


choroid. H. P. Krirper. 
Vision 


MoNocuLaR OPERATION FOR HIGH DIVERGENT STRABISMUS.  L. 


WeEKERS, Am. J. Ophth. 31: 541 (May) 1948. 


Weekers describes an interesting operation for high degrees of diver- 
gent squint in which he attaches the internal rectus to the external rectus 
muscle of the same eye, thus permitting new scleral attachments for the 
internal rectus. A number of preoperative and postoperative photo- 
graphs are shown. W. S. Ruzse. 


Some AsPEcTs OF StupyING BrnocuLar Vision. K. C. Swan, Am. J. 
: Ophth. 31: 845 (July) 1948. 


Swan insists on a summary of a patient’s deficiencies and analysis 
of his binocular potentialities as a basis for therapy and evaluation of 
treatment. He does not consider the patient normal until he demon- 
strates comfortable single binocular vision under his usual working 
conditions. W. S. Reese. 

Visual Tracts and Fields 


RECORDING OF VISUAL Fietps. M. Cuamtiin, Am. J. Ophth. 31: 565 
(May) 1948. 


Chamlin describes a method of recording visual fields which permits 
the examiner to work rapidly, uninterruptedly and accurately. 


W. S. REESE. 


VALUES AND LIMITS IN CoLok PERIMETRY. 
ital. d’ottal. 15: 381, 1946. 


The author studied a series of patients with diseases of the percep- 
tual and conducting structures in order to collect information on 


G. Cristini, Rassegna 
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peripheral color fields. He used (1) chromatic light stimuli (not pig- 
ments) of sufficient intensity to obtain a visual field as large as was 
obtained with white light; (2) light stimuli of equal brilliance and 
saturation so as to compare the curves obtained, and (3) pure color 
(monochromatic light). To obtain these stimuli, he used three mono- 
chromatic filters from the Leitz photometer placed in front of opal glass 
and a system of lenses which made parallel rays from a lamp behind 
the instrument. Photometric determinations were made so as to 
calibrate the brilliance against changes in the current. 

After having reported the limits corresponding to the average values 
found for 20 normal subjects, the author describes the variations 
encountered in various ocular disorders: (1) diseases which principally 
involve the outer layers of the retina (choroiditis, retinitis pigmentosa 
and detachment of the retina) and inner layers (embolism, thrombosis 
and glaucoma), and (2) diseases of the conduction apparatus, namely, 
optic nerve in the region of the chiasm (inflammatory and pressure 
lesions) and of the geniculocalcarine tract. 

A study of the form fields of these patients made at the same time 
gave following findings: Only in early diseases of the outer layers of 
the retina was there a disproportion between form fields and color 
fields, in that amblyopia for blue and green was noted; in diseases of 
the conducting system, he found no difference between form and color 
fields so long as the brilliance of the white target and that of the colored 
target were equal. 

The author concludes that the values and the limits of color perim- 
etry in diseases of the conduction system are no different from those 
obtained by quantitative perimetry. 


G. B. Brert1—J. J. Lo-Prestt. 


ANGIoscoTOMETRY. H. Go_tpMAN, Ophthalmologica 114: 147 (Sept.) 
1947, 


The author finds that the breadth of an angioscotoma is dependent 
on the contrast AI/I. The angioscotoma becomes wider with dimin- 
ishing contrast, and always in the direction of the movement of the 
object. While Evans found that the physiologic angioscotoma increased 
in a symmetric fashion, with pressure on the eye, pressure on the 
opposite eye and compression of the jugular vein, Goldman finds that 
these changes occur, but always in an asymmetric fashion. The angio- 
scotoma increases in breadth in the direction of the movement of the 
object. This suggests to Goldman that the angioscotoma is not caused 
by filtration of fluid out of the blood vessels into the surrounding retina, 
producing a block in conduction, as Evans claimed, but is due to some 
physiologic property of the retina itself. Further experiments show 
that other types of scotomas, independent of the retinal vessel tree, 
show the same characteristics. It is quite apparent, therefore, that 
the finer so-called angioscotoma is actually a phenomenon of summation, 
as a result of the rods and cones being connected outside the foveal 
area with more than one cell station higher up in the synaptic pathway 
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to the brain. This relationship permits summation and accounts for 
the appearance and disappearance of the scotoma when the stimulus 


is subliminal. F. H. ADLER 


Vitreous 


Ox Vitreous Humor: 1. THE Prorein. A. Pirie, G. 
Scumipt and J. W. Waters, Brit. J. Ophth. 32: 321 (June) 1948. 


On the basis of the experimental evidence submitted, the authors 
conclude that the structure of the vitreous humor of the ox is complex. 
The vitreous cannot be considered uniform but is made up of at least 
two “structures,” the collagen-like network of the hyaluronic acid and 
protein jelly. Liquefaction of the vitreous follows enzyme action and is 
essential for maintenance of a normal vitreous; yet it does not form the 
vitreous, being minimally swollen at the neutral point and occupying 
only a very small part of the total volume. It seems that the relation 
of the network to the jelly is of prime importance and that it must be 
taken into account in any theory of the causes of swelling and degen- 
eration of the vitreous. 

The authors summarize their work as follows: Roentgenology, 
amino acid chromatography and enzyme analysis provide evidence that 
the residual protein of the vitreous humor of the ox is largely of col- 
lagen type. Enzyme preparations containing collagenase liquefy the 
ox vitreous. The bearing of this observation on the conception of the 


structure of the vitreous is discussed. W. ZENTMAYER 


EXPERIENCES WITH TRANSPLANTATION OF HUMAN VITREOUS. O. 
von Fieanpt, Ophthalmologica 115: 257 (May) 1948. 


Vitreous taken from human eyes from eight hours to three days 
after death was transplanted into 4 human eyes. Two of these eyes were 
ultimately lost, owing to a violent inflammatory reaction. The remaining 
2 eyes tolerated the foreign material well, 1 of them on two occasions. 
In 1 eye a detached retina was found to be well in place after the pro- 
cedure. The blood groups of the donor and recipient seem to have no 
influence on the outcome of the operation. The intradermal injection 
of the donor’s vitreous (Hobart test) is not a reliable indicator of hyper- 


sensitivity. H. P. Krrper. 
Therapeutics 


ACTION OF PrRISCOL® ON THE VESSELS OF THE RETINA. B. MILLER, 
Ophthalmologica 115:11 (Jan.) 1948. 


Priscol® (2-benzyl-4,5-imidazoline hydrochloride) has been used 
with good results in treatment of caustic burns of the eye, keratitis and 
iridocyclitis. The drug acts as a vasodilator on the retinal vessels. 
Patients with retinal arteriolar spasms were selected for the study. Six 
to 10 intravenous injections of priscol® 0.01 Gm., were given over a 
period of fourteen days. Subjective improvement consisted of decrease 
in fatigue and headaches; objective improvement was evident in widen- 
ing of the retinal arteries, decrease of blood pressure, and better visual 
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acuity. The drug acts as a dilator on spastic, as well as on normal, 
arteries. Measurements were made with the Lobeck method on 10 
normal subjects and on 10 subjects with arterial spasm. The 
results are tabulated. Two cases are described in detail. The first 
patient, a man aged 66, had thrombosis of a branch of the upper tem- 
poral vein in one eye. He also presented moderate congestion of the 
lungs, acrocyanosis and insufficiency of the coronary vessels. After three 
weeks of treatment with priscol,® his vision improved from 2/35 to 
5/20, and the fields also showed decided improvement. The second 
patient, a man aged 66 with diabetes and chronic nephritis, showed 
only moderate improvement of visual acuity and fields but experienced 
marked subjective improvement in general. H. P. Kroes. 
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Society Transactions 


Epitep By Dr. W. L. BENEDICT 


OXFORD OPHTHALMOLOGICAL CONGRESS 
H. B. Stallard, M.B. 
Thirty-Third Annual Congress, July 3, 4 and 5, 1947, London 


The Thirty-Third Annual Oxford Ophthalmological Congress was 
held July 3, 4 and 5, 1947. 

The Doyne Memorial Lecture was admirably delivered by Dr. Leon 
Stansfield Stone, Bronson Professor of Comparative Anatomy, Yale 
University, on the subject “Return of Vision and Functional Polariza- 
tion in Retinas of Transplanted Eyes.” 

Salamander eyes offer unique opportunities for developmental and 
regenerative studies of the retina and optic nerve fibers. Long before 
the sensory layers in the retina are even differentiated it is possible to 
uncover the moment at which the future functional patterns in the retina 
are determined. This is borne out by the observation that when the 
embryonic eye is rotated 180 degrees subsequent to the late tail bud 
stages the visuomotor responses are completely reversed in the larval 
and adult life of these hosts. A similar operation earlier than this period 
in development is followed only by normal vision. 

Although the retina survives in transplanted larval eyes, it degen- 
erates and then regenerates in adult grafts. After transplantation in 
the adult eye the functional patterns in the retinal quadrants can be 
made to reestablish themselves in the new retina. Vision can return 
four times in the same adult salamander eye repeatedly transplanted to 
a new host. The eye can also be successfully transplanted after seven 
days of refrigeration. 

Normal visuomotor responses are easily demonstrated as the animal 
follows a lure approaching in all directions. The animal also auto- 
matically follows vertical black and white stripes in a drum rotating 
in one direction only (temporonasally) through the field of vision of 
an eye (clockwise for a left eye; counterclockwise for a right eye). 

If the grafted eye is normally oriented, visuomotor responses are 
normal. If the excised eye is reimplanted upside down (all retinal 
quadrants rotated 180 degrees), abnormal swimming reactions and 
reversed visuomotor responses are established after the new retina and 
optic nerve regenerate. The effect is the same as in the control experi- 
ment, in which the normal eye is rotated 180 degrees in situ, with 
preservation of the original retina and nerve. In either case normal 
vision is restored immediately by rotating the eyes in situ back to normal 
position without injury to the retina or nerve. 

The dorsoventral and nasotemporal axes may be independently 
rotated 180 degrees in a single eye by exchanging the right and the left 
eye and properly orienting them. Only through the reversed retinal 
quadrants are the visuomotor responses reversed. Rotated eyes grafted 
to animals of different species give similar results. The abnormal visuo- 
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motor responses have remained established in animals kept alive for 
three and one-half years. The application of these studies to visual 
acuity and color vision was discussed, and a colored motion picture, 
illustrating with beautiful precision the results of these investigations, 
was shown. 

This excellent lecture was immensely appreciated by the large audi- 
ence present. 

The discussion on “The Contracted Socket” was opened by Prof. 
T. Pomfret Kilner and Mr. H. B. Stallard. Professor Kilner discussed 
the causes of contraction and commented on the suddenness with which 
this occurred in some cases. He expressed himself in favor of using a 
very thin skin graft (Thiersch). He showed a variety of operative 
prostheses intended to produce overcorrection and to allow for subse- 
quent contraction of the socket. Retention of these “forms” was by 
central tarsorrhaphy. Professor Kilner discussed the treatment of 
unpleasant odor from skin graft sockets by swabbing with “cetavlon” 
(cetyl trimethyl ammonium bromide) and grease massage. He showed 
lantern slides of treated cases and a cinema of the standard technic used 
in his ciinic at Roehampton. 

Mr. Stallard described the anatomic requirements of the ideal socket 
and the common defects and deformities seen in contracted sockets. He 
discussed the mechanical enlargement of some contracted sockets by 
graduated sizes of acrylic molds, held, if necessary, by a retention device 
consisting of a screw bolt buried in an acrylic mold and attached by three 
pins and two universal joints to a plate buried in a plaster of paris 
head band. 

He described his technic of conserving palpebral conjunctiva and 
using full thickness skin grafts cut to a special pattern to fit the concave 
under surface of an acrylic mold, which was shaped to the ideal size of 
the prosthesis ultimately required for the patient. The acrylic mold 
was perforated with two central holes 3 mm. in diameter for the 
escape of discharges from the socket. The free skin graft was sutured to 
the edges of the conjunctiva in the upper and lower fornices and at the 
medial and lateral canthi. 

To date, such grafts had taken completely ; a good projecting mound 
was formed in the socket floor to fill the concavity of the ultimate pros- 
thesis; there had been no foul discharge or smell and no obvious con- 
traction of the graft. It was stated that such work was still in the 
experimental stage and that it was too early to make a definite recom- 
mendation for the acceptance of this technic. The results showed, 
however, that the marriage of skin and conjunctiva was not always an 
unhappy one. 

Mr. Stallard commented that the full thickness graft was tried because 
the Thiersch grafts always underwent considerable contraction. 

Miss Savory (London), in her paper entitled ‘‘Uses of Thrombin 
and Fibrinogen in Ophthalmic Surgery,” spoke of the importance of 
using higher concentrations of fibrinogen and thrombin than are normally 
present in the blood in order to produce firmer and quicker clotting. 
Human fibrinogen is used in a 1.5 per cent solution (the normal 
fibrinogen content of the blood is 0.25 per cent), and thrombin in a 
concentration of 5 units per milliliter. First, the graft bed and the deep 
surface of pedicle grafts are flooded with fibrinogen, and later 2 or 3 
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drops of thrombin are added. 
position at once. 

In the case of free mucous membrane and epidermal grafts applied 
to the eye and socket, sutures are necessary, and these are placed before 
fibrinogen and thrombin are applied, through a lacrimal cannula inserted 
beneath the graft. 

These substances are not satisfactory for conjunctival flaps reflected 
in the surgical repair of squint and retinal detachment, but are effective 
in sealing conjunctival flaps in the classic cataract extraction. operation 
and the torn edges of lacerated wounds of the conjunctiva. 

The fibrin clot, tinted with methylene blue, is also used in distending 
the lacrimal sac for excisions. Thrombin, 5 units per cubic centimeter, 
has been injected into the anterior chamber to prevent hyphema in cases 
of new vessel formation on the iris and to wash out the anterior chamber 
after evacuation of the blood in cases of recurrent hyphema. 

Mr. Tudor Thomas described his technic of obtaining by a trephine 
donor corneal grafts from cadavers, leaving the rest of the eye in situ. 

Mr. George Black gave an account of the diagnostic value of inject- 
ing methylene blue, 3 minims (0.18 cc.) of a 0.1 per cent solution, 
beneath the retina. The sclera is trephined at the site for injection. 
The detached area of the retina rapidly stains and tears show up vividly 
as red patches against the blue background. The choroid does not stain. 

At the end of the Congress, an excellent and most interesting cinema 
and demonstration was given of Dr. Norman L. Cutler’s operation, a 
ball and ring implant into Tenon’s capsule after excision of the eye. 


The graft is spread into its proper 


NEW YORK ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 


Brittain F. Payne, M.D., Chairman 


Milton L. Berliner, M.D., Secretary 
May 19, 1947 


INSTRUCTION HOUR 


Common Errors in Fitting Glasses. Mr. AureL MANGOLD (by invi- 
tation). 


Aids to Subnormal Vision. 


Mr. Conrap Carson (by invitation). 


Plastic Eye Exhibit. Mayor Stepuen F. Smorczynsxr, D. C., 
United States Army (by invitation). 
PAPERS OF THE EVENING 


Heredoretinal Degenerations Associated with Brucellosis. Dr. Epwin 
M. Burton (by invitation). 


Cases of macular degeneration of the adult type occurring in 2 
brothers and 1 sister were reported. Each patient gave strongly positive 
reactions to tests for brucellosis. There was no history of consanguinity 
among the parents or ancestors or of ocular disease among parents or 
relatives. 
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The older brother, aged 35, had some difficulty in reading while in 
high school, and in 1943 he consulted a physician because of gradual 
failure of vision. Vision with glasses was 20/30 in the right eye and 
20/200 in the left eye, eccentric. Ophthalmoscopic examination revealed 
normal disks. Numerous yellowish white spots, situated fairly deep in 
the retina, were scattered throughout the posterior segments. In the 
right eye the macular region appeared dull and the foveal reflex was 
absent. In the left eye the macular region was also dull in appearance 
and a “hole in the macula” was apparently developing. In the right eye 
there was a relative central scotoma for blue and red, containing a para- 
central absolute nucleus. In the left eye there was an absolute central 
scotoma. Two children, aged 7 and 4 years, were apparently normal in 
every respect. 

The sister, aged 29, noticed that her vision was failing in the fall 
of 1945. Vision with glasses was 20/30 in the right eye and 20/200 
in the left eye. On ophthalmoscopic examination the disks appeared 
normal. The macula of the right eye appeared swollen, and there was 
a slight disturbance in pigment and a few small glistening spots in this 
area. In the left eye the picture was essentially the same, except that 
the foveal reflex appeared widened. A central scotoma was present in 
each eye, relative to 1 degree white and absolute to 1 degree blue and red. 

The younger brother, aged 31, had recently noted slight disturbance 
of vision. Objects appeared to quiver in the late afternoon. Vision was 
20/20 in the right eye and 20/20 in the left eye. On ophthalmoscopic 
examination the disks appeared normal, the fovea of each eye dark and 
the foveal reflex broadened, so that one had the impression that the 
reflex was situated slightly anterior to the surface of the retina. Sur- 
rounding each fovea the retina showed a very narrow, indistinct band 
of extremely fine stippling. In the right eye there was a small para- 
central scotoma, and in the left eye there was a narrow ring scotoma. 
One child, aged 18 months, was apparently healthy. 

The cases represented different stages of the same type of macular 
degeneration. “Hole in the macula,” yellowish spots and stippling of 
the retina have all been described by other authors. The younger 
brother probably represents the earliest recognizable stage of the disease. 
In this case the presence of a broadened, anterior foveal reflex and the 
narrow ring scotoma may be important points in the early diagnosis 
of the condition. The influence of infection on the development of 
similar macular lesions has been suggested by several observers. The 
role of brucellosis in the development of these lesions is extremely 
doubtful but is, nevertheless, an interesting coincidence. 


DISCUSSION 


Dr. Ratru I. Lioyp: We are indebted to Dr. Burton for this 
report of a family with hereditary macular degeneration. Few of these 
lesions ever reach the laboratory, for only eyes presenting a menace 
to life or to the other eye, or those too painful to bear, ever reach the 
pathologist. Knowledge of this disease is limited, and only observations 
on families over a period of years will compensate for the lack of 
pathologic material. Photographs or paintings should be made from 
time to time to show the various stages and aspects, of which present 
information is scant. I hope Dr. Burton will keep this family under 
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observation for years and will finally give us a report, including the 
progeny in his survey. If one can awaken the interest of oculists gen- 
erally, the disease will be better understood and an occasional eye will 
be obtained, so that eventually the descriptions in textbooks will meas- 
ure up to the requirements of instruction in our specialty. 

Dr. ArNotD Knapp: May I add that I had the opportunity of 
seeing recently, after twenty years, one of my patients with macular 
degeneration to which Dr. Burton referred. This woman has kept 
the same vision, and the fundus picture has not in any way changed ; 
she has had a number of children, and their eyes are normal. 


Reconstruction of the Upper Lid (a color film). Dr. ALston CALLAHAN 
(by invitation), University, Ala. 

The preoperative appearance of a man aged 20 with a deformity of 
the lid since birth was shown. A large central area of the right upper 
lid was missing, in the manner of a congenital coloboma. 

The surgical procedure, performed with the use of local anesthesia, 
was shown in detail. Both the medial and the lateral fragments were 
divided into an anterior lamina of skin and orbicularis muscle, and a 
posterior lamina of tarsus and conjunctiva. Small rectangular areas 
were denuded on the margins of the upper lid fragments and on the 
margin of the lower lid to provide for intermarginal adhesions for the 
maintenance of tension on each side of the defect. The two parts of 
the posterior lamina were then joined with mattress sutures (chromic 
surgical gut 0000). 

The anterior fragments could not be joined without further relaxa- 
tion, for the tension would tear out sutures through them. The medial 
fragment was too short to furnish needed tissue. The lateral fragment 
was entirely divided into the laminas, and the anterior lamina of the 
lid was separated from the lateral palpebral raphe by making an oblique 
incision upward through the skin at the extremity of the lid. The 
two parts of the anterior lamina were then joined easily with inter- 
rupted sutures (braided silk 0000). The intermarginal adhesions were 
then made by uniting the small rectangular denuded areas with Wheeler 
sutures. 

To correct the surgical defect caused by the medial displacement 
of the lateral fragment, the area of skin and muscle lateral to the oblique 
incision was undermined and advanced medial to the transposed lamina. 
This incision was then closed with interrupted sutures. Penicillin solu- 
tion (500 units per cubic centimeter) was applied liberally, and the 
lids of both sides were bandaged firmly. 

After five days all dressings were discontinued, and after seven 
days the sutures were removed. The lid adhesions were allowed to 
remain for three months to prevent retraction of the fragments or the 
formation of a notch. After this time they were divided, and the result 
as seen two months later was satisfactory functionally and cosmetically. 


DISCUSSION 


Dr. WeNpELL L. HuGues: This is a beautiful demonstration of a 
surgical procedure. I think there is no question about its being a 
congenital coloboma. In the moving picture, the difference of several 
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millimeters in the level of the medial canthus on the right and that on 
the left was very nicely demonstrated. I had the opportunity of operat- 
ing this afternoon on a baby with a somewhat similar condition in the 
lower lid, in which the difference in the medial canthus on the affected 
side was about 5 mm.—an extreme difference. Another child, 4 years 
old, on whom I operated three weeks ago had a coloboma of the upper 
lid similar to that illustrated in the moving pictures. There was not 
so much of a difference in the level of the medial canthus as in the 
present case. The importance surgically and cosmetically of the two 
layers in the lid is graphically demonstrated by Dr. Callahan’s beautiful 
presentation. 

Dr. Byron Situ: I should like to ask a question concerning the 
apparent ptosis. Was that real, or merely due to the light; if it was 
a real ptosis, what does Dr. Callahan anticipate in the treatment of it? 

Dr. Atston CALLAHAN: The levator palpebrae superioris func- 
tions normally, and the apparent ptosis is due to the manner in which 
the lid was reconstructed. The last photographs shown were made five 
months after operation. This patient resides in the East and was seen 
by me only a few days ago, eighteen months after operation. The 
right lid now more nearly matches the left because of the changes due 
io the passage of time. 


Ocular Leprosy in Panama (motion picture). Dr. Ropison D. 
Har ey (by invitation), Atlantic City, N. 


Ocular leprosy is not uncommon in Panama or in the neighboring 
countries. All patients known to have the disease are confined in the 
leprosarium of the Canal Zone, where facilities are at hand for careful 
study. 

In a recent study of 150 cases over a period of four years, ocular 
complications were found in 90 per cent. Fifty-four per cent of the 
patients had vision of 6/60 or less, and of this number 13 per cent were 
blind. 

Leprosy affects the anterior segment of the eye almost exclusively. 
The cornea is the most vulnerable of the ocular tissues and was involved 
in 58 per cent of the cases. The commonest form of keratitis was a 
typical “chalk dust,” superficial, punctate keratitis, which occurred 
in 34 per cent of all cases. Interstitial keratitis and deep keratitis were 
common. 

Iritis, or evidence of iritis, was found in 50 per cent of the cases. 
Pinpoint lepromas engrafted on a chronically inflamed iris were fre- 
quently seen with the slit lamp. 

The limbus was the favorite site of larger lepromas. Lagoph- 
thalmos, due to peripheral involvement of the seventh nerve and ectro- 
pion were frequently seen. 

Absolute corneal anesthesia was rare, but relative loss of corneal 
sensitivity does occur in severe cases. The conjunctiva appears to be 
rather resistant to the disease. 

Promin® (sodium p, p’-diaminophenylsulfone-N, N’-didextrose 
sulfonate) was an effective drug in the treatment of leprosy. Secondary 
infection cleared, and recurrent attacks of iritis were less common. — 


4 
\ 
| 
| 


ARCHIVES OF OPHTHALMOLOGY 


DISCUSSION 


Dr. GeEMINIANO DE Ocampo: I have very little experience with 
leprosy of the eye. In the Philippines it is true that there are plenty 
of lepers, but they are segregated in a colony, and we in the department 
of ophthalmology of the Philippine General Hospital in Manila rarely 
see a case of leprosy. About ten years ago I examined clinically several 
patients with lesions of ocular leprosy, but I have not seen them a 
second time. The disease was of the granulomatous type, affecting the 
lids and the anterior segment of the eye—the iris, ciliary body, cornea, 
sclera and episclera. 

Dr. ArTHUR LiINKsz: What did you do for personal protection? 

Dr. Rosison D. Hartey, Atlantic City, N. J.: First, | was advised 
to wear gloves and a mask, but the patients resented being treated as 
untouchables. In order to get the cooperation of these patients for 
observation and treatment, one must first make friends of them. So I dis- 
carded the gloves and mask, and when they saw I was not visibly afraid 
of them they began to warm up to me. At Palo Seco Leper Colony 
medical treatment is not compulsory. They attend the dispensary vol- 
untarily. Soon I found the clinic attendance increasing satisfactorily, 
and I never returned to the gloves and mask. 

According to the literature, there have been no cases of doctors 
or nurses contracting the disease; so I felt relatively safe. The case 
of Father Damien, on Molokai Island, is one of the few known instances 
on record in which a normal adult acquired the disease through contact. 
At the conclusion of the clinic we scrubbed carefully with soap and 
water and followed with an alcohol wash. 


Malignant Melanoma of the Choroid with Sympathetic Ophthal- 
mia. Dr. HUNTER ROMAINE (by invitation). 


A Russian woman aged 50 had a history of a red, painful right 
eye of one year’s standing. Examination revealed a glaucomatous 
(tension, 90 mm.), severely inflamed eye with corneal edema, a large 
swollen lens, poor light projection and restricted transillumination. 
The lens was extracted, followed by return of tension and posterior 
uveitis, rather typical of sympathetic ophthalmia, in the left eye, with 
reduction of vision to 20/400. 

Permission was gained for enucleation (three months later). Gen- 
eral systemic treatment was followed by clearing of the uveitis, reveal- 
ing optic neuritis, which, in turn, subsided. Normal vision was 
restored to the remaining eye. 

The author discussed the possibility of symptoms of sympathetic 
ophthalmia developing from the melanoma or aiter operation and the 
probable maintenance of vision if the ophthalmia is the true sympa- 
thetic type. 

DISCUSSION 

Dr. Brittain F. Payne: A section of this eye was presented at 
a meeting of the Pathology Club in Washington, D. C., last month. 
It was studied by every one there, including Dr. Verhoeff, who con- 
curred with Dr. Romaine in the diagnosis of sympathetic ophthalmia 
in the presence of a tumor. Dr. John Reid had just such a case about 
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fifteen years ago, with a history of the same type. In his closing 
remarks, Dr. Romaine has consented to show Dr. Reid’s slide and to 
say a few words about the case. 


Dr. ARNoLD Knapr: How do you differentiate sympathetic oph- 
thalmia arising from traumatic iridocyclitis after a cataract operation and 
one secondary to a sarcoma of the choroid? I wish to point out that 
the sympathetic ophthalmia of the second eye, which shows itself in the 
form of an optic neuritis, is always a benign form. 

Dr. Lupwic von SALLMANN: Dr. Romaine allowed me to see one 
of the sections in his case. The changes in the uvea were, in my 
opinion, consistent with the diagnosis of sympathetic ophthalmia. Since 
I did not know the surgical history of the case and could not deduce 
it from the section, I concluded that the sympathetic ophthalmia was 
connected with the sarcoma. 

Dr. EMANUEL Rosen: Dr. Rados, who has studied this problem 
extensively, has pointed out that in the case of sympathetic ophthalmia 
following a sarcoma of the choroid, provided serial sections are made, 
one will usually find a perforation of the globe somewhere; so the 
element of trauma is introduced, as was done surgically here. 


Dr. Hunter H. Romarne: Dr. Knapp, I wish I could differentiate 
the two types of sympathetic ophthalmia. I realize that the etiologic 
factor, and even the presence of the sympathetic ophthalmia, is con- 
troversial in this case; but I thought the case was interesting enough 
to justify presentation. I wish I were able to make that differentiation. 

Dr. John Reid, of Lenox Hill Hospital, has a case in which the eye 
shows almost the same condition. The patient sustained an injury to 
the eye and glaucoma developed. A filtration operation was performed, 
and two weeks later the good eye became inflamed. A diagnosis of 
sympathetic ophthalmia was made, and on the basis of poor transil- 
lumination a tumor was suspected. The exciting eye was removed, 
and the specimen was shown. The tumor appears somewhat smaller, 
and it is a little more difficult to make out the uvea. The tumor tissue 
itself has similarly lined and unlined vessels. The tumor cells are 
rather difficult to make out, but the same type of infiltration is noted 
here as in my case; the difference is that endothelioid cells and giant 
cells could be located in the tissue in his case and not in my case. 
There is definite lymphocytic infiltration. 
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INTERNATIONAL 
INTERNATIONAL ASSOCIATION FOR PREVENTION OF BLINDNESS 

President: Dr. P. Bailliart, 66 Boulevard Saint-Michel, Paris, 6°, France. 

Secretary-General: Dr. A. Churchill, 66 Boulevard Saint-Michel, Paris, 6°, France. 


All correspondence should be addressed to the Secretariat, 66 Boulevard Saint- 
Michel, Paris, 6°, France. 


INTERNATIONAL COUNCIL OF OPHTHALMOLOGY 


President: Prof. F. W. Nordenson, 3 Grefgatan, Stockholm, Sweden. 
Secretary: Dr. Halger Ehlers, Rigshospital, Copenhagen, Denmark. 


INTERNATIONAL ORGANIZATION AGAINST TRACHOMA 


President: Dr. A. F. MacCallan, 17 Horseferry Rd., London S. W., England. 
Secretary: Dr. F. Wibaut, P. C. Hoofstraat 145, Amsterdam, Holland. 


PAN-AMERICAN ASSOCIATION OF OPHTHALMOLOGY 
President: Dr. Conrad Berens, 301 E. 14th Street, New York 3. 

Secretary: Dr. Thomas D. Allen, 122 So. Michigan Ave., Chicago 2, IIl. 

Place: Interim Meeting: Miami Beach, Fla. Time: March 26-31, 1950; IV 
Pan-American Congress of Ophthalmology early in 1952. 


Pan-AMERICAN ASSOCIATION OF OPHTHALMOLOGY 
: Puerto Rico CHAPTER 
President: Dr. Luis J. Fernandez. 

Secretary: Dr. P. Fernandez. 
Place: San Juan, Puerto Rico. 


FOREIGN 


OPHTHALMOLOGICAL SOCIETY 

I President: Dr. S. A. Rahim, Kachiguda, Hyderabad (Deccan). 

' Secretaries: Dr. G. Zachariah, 16 Marshall's Rd., Egmore, Madras. Dr. S. N. 
Cooper, Laud Mansion, 15 Queen’s Rd., Bombay. 


OPHTHALMOLOGIC SOCIETY 
President: Dr. L. Weekers, Rue Forgeur 15, Liége. 


Secretary-General: Dr. M. Appelmans, Avenue Ruelens 179, Louvain. 
Place: Bruxelles. Time: January, June and November. 


BomMBAY OPHTHALMOLOGISTS’ ASSOCIATION 


President: Rotated 
i Conveners: Dr. S. N. Cooper and Dr. B. D. Telang, Laud Mansion 21, Queen’s 
Road, Bombay 4. 


British MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 
President: Mr. O. G. Morgan, 115a Harley St. W. 1, London, England. 
Secretary: Mr. A. G. Cross, 27 Harley St., London W. 1. 

CHENGTU OPHTHALMOLOGICAL SOCIETY 
President: Dr. Eugene Chan. 


Secretary: Dr. D. S. Shen, Eye, Ear, Nose and Throat Hospital, Chengtu, 
Szechuan, China. 


Place: Eye, Ear, Nose and Throat Hospital, Chengtu, Szechuan, China. 


* Secretaries of societies are requested to furnish the information necessary to 
make this list complete and keep it up to date. 
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CHINESE OPHTHALMOLOGY SOCIETY 


President: Dr. C. H. Chou, 363 Avenue Haig, Shanghai. 
: Dr. F. S. Tsang, 221 Foochow Rd. Shanghai. 


CHINESE OPHTHALMOLOGICAL SOCIETY OF PEIPING 
President: Dr. H. T. Pi, Peiping Union Medical College, Peiping. 
Secretary: Dr. C. K. Lin, 180 Hsi-Lo-yen Chienmeng, Peiping. 
Place: Peiping Union Medical College, Peiping. Time: Last Friday of each month. 


FOREIGN 


DeuTscHE OPHTHALMOLOGISCHE GESELLSCHAFT HEIRELBERG 
President: Professor Dr. med. K. Wessely, Miinchen, Universitats-Augenklinik. 
Secretary: Professor Dr. med. E. Engelking, Heidelberg, Universitats-Augenklinik. 
Place: Heidelberg. Time: 18.V.1949. 


oF OPHTHALMOLOGISTS 


President: Dr. Frank W. Law, 45 Lincoln’s Inn Fields, London, W.C. 2, England. 
Secretary: Dr. J. H. Doggart, F.R.C.S. 


GERMAN OPHTHALMOLOGICAL SOCIETY 
President: Prof. W. Lohlein, Berlin. 
Secretary: Prof. E. Engelking, Heidelberg. 
HUNGARIAN MepIcAL TRADE UNION, SECTION OF OPHTHALMOLOGY 
President: I. Csapody, Janos-Korhaz, Budapest, Hungary. 
Secretary: E. Galla, Krisztina Korut 139, Budapest, Hungary. 
Place: Illes u. 15, Budapest, Hungary. 


HUNGARIAN OPHTHALMOLOGICAL SOCIETY 
President: Prof. G. Horay, Budapest. 
Assistant Secretary: Dr. Stephen de Grész, University Eye Hospital, No. 1, Illes- 
ucca 15, Budapest. 
All correspondence should be addressed to the Assistant Secretary. 


IsRAEL OPHTHALMOLOGICAL SOCIETY 
President: Dr. Aryeh Feigenbaum, 15 Abyssinian Street, Jerusalem. 
Secretary: Dr. E. Sinai, 9 Bialik St., Tel Aviv. 
MIDLAND OPHTHALMOLOGICAL SOCIETY 

President: Dr. H. Campbell Orr, 8 Summerfield Road, Wolverhampton, England. 
Secretary: Dr. P. Jameson Evans, 51 Calthorpe Rd., Birmingham 3, England. 
Place: Birmingham and Midland Eye Hospital. 

NEDERLANDSCH OOGHEELKUNDIG GEZELSCHAP 


President: Prof. A. W. Mulock Houwer, Bussum. 
Secretary: Dr. T. A. Vos, Laan v. Meerdervoort 394, the Hague. 


Nortu oF ENGLAND OPHTHALMOLOGICAL SOCIETY 
President: Mr. J. S. Arkle, 3, Eslington Road, Newcastle-on-Tyne. 
Secretary: Mr. W. M. Muirhead, 70 Upper Hanover Street, Sheffield, 3. 
Place: Manchester Leeds Newcastle, Liverpool, Sheffield & Bradford. 
Time: October to May. 


OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY OF ALBERTA 
President: Dr. R. F. Nicholls, McLeod Bldg., Edmonton. 
Secretary: Dr. Mark R. Levey, Wells Pavillion, University Hospital, Edmonton. 
OPHTHALMOLOGICAL SocreTy OF AUSTRALIA 
President: Dr. Arthur H. Joyce, 55 Collins St., Melbourne. 


Secretary: Dr. Arnold L. Lance, 135 Macquarie St., Sydney. 
Place: Melbourne. Time: October 1949. 
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OPHTHALMOLOGICAL Soctety oF Ecypt 
President: Dr. F. Maxwell Lyons, Memorial Ophthalmic Laboratory, Giza. 
Secretary: Dr. Mahmound Lutfi, Ophthalmic Hospital, Giza. 

Place: Dar El Hekmah, 42, Kasr El Ainy, Cairo. 


OPHTHALMOLOGICAL SocrETy OF HosPITAL DE NUESTRA SENORA DE LA Luz 
Chairman: Dr. Manuel J. Icaza y Dublan, Artes 72, México, D. F., Mexico. 

Secretary: Dr. Jorge Meyran, Ezequiel Montes 135, México, D. F., Mexico. 
Place: Hospital de Nuestras Sefiora de la Luz. Time: Second Friday of each 
month. 


OPHTHALMOLOGICAL SocreTy OF NEw ZEALAND 


President: Mr. W. A. Fairclough, Imperial Bldgs., Queen St., Auckland. 
Secretary: Dr. W. J. Hope-Robertson, Kelvin Chambers, 16 The Terrace, 
Wellington. 


OPHTHALMOLOGICAL Society oF SouTH AFRICA 


President: Dr. M. Fine, 82 Lister Bldg., Jeppe St., Johannesburg. 
Secretary: Dr. R. L. H. Townsend, National Mutual Bldg, Church Sq., 
Cape Town. 


OPHTHALMOLOGICAL SOCIETY OF THE UNITED KINGDOM 


President: F. A. Juler, C.V.O., F.R.C.S. 
Secretaries: Geoffrey J. O. Bridgeman, M.C., F.R.C.S. Dr. A. C. Cross, F.R.C.S. 


Oxrorp OPHTHALMOLOGICAL CONGRESS 


Master: Mr. F. A. Williamson-Noble, 27 Harley St., London W. 1, England. 

Secretary-Treasurer: Dr. Ian C. Fraser, 12 St. John’s Hill, Shrewsbury, 
England. 

Place: Oxford, England. Time: July. 


PHILIPPINE OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


President: Dr. Edmundo Reyes, 288 Gral. Solano, San Miguel, Manila. 
Secretary-Treasurer: Dr. Carlos V. Yambao, Philippine General Hospital, Manila. 


PotisH OPHTHALMOLOGICAL SOCIETY 
President: Prof. Dr. W. Kapuscinski, Libelta 14, Poznan. 
Secretary: Dr. S. Topolski, Piusa 38, Warsaw. 

Place: Ophthalmic Clinic, Oczki 6, Warsaw. Time: Every two years—Summer. 


Puerto Rico MeEpIcAL ASSOCIATION, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President: Dr. A. Navas Torres, Santurce. 

Secretary: Dr. A. Laugier, San Juan. 

Place: Asociacion Medica de Puerto Rico, Santurce. Time: Monthly. 


Roya Society oF MEDICINE, SECTION OF OPHTHALMOLOGY 


President: Dr. Montague L. Hine, F.R.C.S. 
Secretaries: Dr. Arthur Lister. Dr. H. E. Hobbs, 1 Wimpole Street, London, W.1. 


SAo Pauto Society oF OPHTHALMOLOGY 

President: Dr. Durval Prado, Rua Senador Paulo Egydio, 15-5°-514, Sado Paulo, 
Brazil. 

Secretary: Dr. Rubens Belfort Mattos, Rua B. Stapetininga, 29 F-3° andar, 

Sao Paulo, Brazil. 
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Scottish OPHTHALMOLOGICAL CLUB 
President: Dr. Alexander Garrow, 15 Woodside Pl., Glasgow, C. 3. 
Secretary: Dr. John Marshall, 11 Claremont Gardens, Glasgow, C. 3. 
Place: Edinburgh and Glasgow, in rotation. Time: March and October. 


SocreDAD ARGENTINA DE OFTALMOLOGIA 
President: Dr. Diego M. Arguello, Calle 46 No. 655, La Plata. 
Secretary: Dr. Pedro F. Garcia Nocito, Vicente Lopez 1756 A, Buenos Aires. 
Place: Buenos Aires. Time: Third Wednesday of every month. 


SocieDADE BRASILEIRA DE OFTALMOLOGIA 
President: Dr. Natalicio de Farias, R. 13 de maio 23, 17° andar, Rio de Janeiro, 
Brazil. 
Secretary: Dr. Ismar Pereira, Praca Floriano 55, 5° andar, Rio de Janeiro, Brazil. 
Place: Third Friday every month from April to December. 


SocrepAD COLOMBIANA DE OFTALMOLOGIA Y DE OTORRINOLARINGOLOGIA 


President: Dr. Jorge Suarez-Hoyos, Carrera 5a, no. 13-39, Bogota, Colombia 
Secretary: Dr. Fancisco Arango, Calle 20, no. 4-51, Bogota, Colombia. 
Place: Club Médico. Time: Second Tuesday of every month. 

All correspondence should be addressed to the President. 


SocrepAp CHILENA DE OFTALMOLOGIA 


President: Dr. Italo Martini Zerega, Pedregal, no. 216, Santiago, Chile. 
Secretary: Dr. Adrian Araya Costa, Renaca, no. 34, Santiago, Chile. 
Place: Santiago, Chile. 


SocrepaD CUBANA DE OFTALMOLOGIA 
President: Prof. Lorenzo Comas, Calle D #461, Vedado, Habana, Cuba. 


Secretary: Dr. Oscar F. Horstmann, Calle 5ta. #702, Vedado, Habana, Cuba. 
Time: Second Tuesday of every month. 


SocreEDAD MEXICANA DE OFTALMOLOGIA 
President: Dr. Feliciano Palomino Dena, Londres 44, México, D. F. 
Secretary: Dr. Teodulo Agundis Jr., Lucerna 63, México, D. F. 
Place: Escuela Nacional de Medicina, Venezuela 4, México, D. F. Time: 8:30 
p. m., first Tuesday of each month. 


SocrEDAD OFTALMOLOGIA DEL LiToRAL, Rosario (ARGENTINA) 
President: Dr. Juan Manuel Vila Ortiz, Italia 663, Rosario. 
Secretary: Dr. Maximo Carlos Soto, Rosario. 
Place: Rosario. Time: Last Saturday of every month, April to November. All 
correspondence should be addressed to the President. 


SocreDAD DE OFTALMOLOGIA DE CORDOBA 
Chairman: Dr. Roberto Obregon Oliva. 
Secretary: Dr. Alberto Urrets Zavalia (hijo), 27 de Abril 255, Cordoba, Argentina. 


SocrEDAD DE OFTALMOLOGIA DE GUADALAJARA 
President: Dr. Enrique Avalos Gonzales, Morelos 479, Guadalajara, Mexico. 


Secretary: Dr. Jesus Gomez Plasencia, Pedro Moreno 587, Guadalajara, Mexico. 
Place: Edifico Lutecia, Desp. 101. Time: Second Thursday of each month. 


SocreEDAD DE OFTALMOLOGIA DEL LITORAL 


President: Dr. Juan Manuel Vila Ortiz, Cérdoba 1915, Rosario, Argentina. 
Secretary: Dr. Carlos M. Soto. 
Place: Rosario, Argentina. Time: Last Sunday in every month. 


| 
| 
— 


108 ARCHIVES OF OPHTHALMOLOGY 


SoctEDADE DE OFTALMOLOG{A DEL NorTE 


President: Dr. Jorge Luis Castillo, Mendoza 421, Tucuman, Argentina. 
Secretary: Dr. Felix Berman, San Lorenzo 345, Tucuman, Argentina. 
Place: Mendoza 421, Tucuman, Argentina. 


SocIEDADE DE OFTALMOLOGIA DE Minas GERAIS 
President: Prof. Hilton Rocha. 
Secretary: Dr. Oswaldo Carvalho. 
Place: Belo Horizonte, Minas Gerais, Brazil. 


SocrEDADE DE OFTALMOLOGIA E OTORINOLARINGOLOGIA DO 
Rio GRANDE DO SUL 
President: Dr. Luiz Assumpcao Osorio, Edificio Vera Cruz, Apartamento 134 
Porto Alegre, Rio Grande do Sul. 


Secretary: Dr. Fernando Voges Alves, Caixa Postal 928, Porto Alegre, Rio Grande 
do Sul. 


SocreDADE DE OFTALMOLOGIA £ OTO-RHINO-LARYNGOLOGIA DO BAHIA 
President: Dr. Theonilo Amorim, Barra Avenida, Bahia, Brazil. 
Secretary: Dr. Adroaldo de Alencar, Brazil. 

All correspondence should be addressed to the President. 


Socteta OFTALMOLOGICA ITALIANA 


President: Prof. Giuseppe Ovio, Via Ombrone, 14 Roma. 
Secretary: Prof. E. Leonardi, Piazza degli Eroi, 11 Roma. 
Place: Roma Piazza degli Eroi 11. 


Soctét& FRANCAISE D’OPHTALMOLOGIE 
Secretary: Dr. Edward Hartmann, Hospital Lariboisiére, -Paris 10. 


Society oF SwEeDISH OPHTHALMOLOGISTS 
President: Prof. S. Larsson, Lund, Sweden. 
Secretary: Dr. K. O. Granstrém, Sédermalmstorg 4, Stockholm. 


SOUTHERN OPHTHALMOLOGICAL SocIETy, ENGLAND 
President: Dr. C. C. Schurr, 29 The Drive, Hove, Sussex. 


Secretary: Mr. Nigel Cridland, 25 Craneswater Pk., Southsea, England. 
Time: From March to October. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION 
on OPHTHALMOLOGY 
Chairman: Dr. A. Ray Irvine, Beverly Hills, Calif. 
Secretary: Dr. Trygve Gundersen, 101 Bay State Rd., Boston. 
Place: San Francisco. Time: June 26-30, 1950. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY, 
SEcTION ON OPHTHALMOLOGY 
President: Dr. C. H. McCaskey, 20 N. Meridian St., Indianapolis, Ind. 
Executive Secretary-Treasurer: Dr. William L. Benedict, 100-lst. Ave. Bldg., 
Rochester, Minn. 


AMERICAN OPHTHALMOLOGICAL SOCIETY 


President: Dr. Bernard Samuels, 57 W. 57th St., New York. 
Secretary-Treasurer: Dr. Maynard C. Wheeler, 30 W. 59th St., New York 19. 
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ASSOCIATION FOR RESEARCH IN OPHTHALMOLOGY, INC. 
Chairman: Dr. Robert J. Masters, 23 E. Ohio St., Indianapolis. 
Secretary-Treasurer: Dr. James H. Allen, University Hospitals, Iowa City. 


CANADIAN MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 
President: Dr. R. G. C. Kelly, 14 Lynwood Ave., Toronto. 
Secretary: Dr. J. Clement McCulloch, 380 Medical Arts Bldg., Toronto. 


CANADIAN OPHTHALMOLOGICAL SOCIETY 
President: Dr. Jules Brault, 418 Sherbrooke St. East, Montreal, Quebec. 
Secretary-Treasurer: Dr. J. F. A. Johnston, 174 St. George St., Toronto 5. 


NATIONAL SOCIETY FOR THE PREVENTION OF BLINDNESS, INC. 


President: Mr. Mason H. Bigelow, 1790 Broadway, New York 19. 
Secretary: Dr. Franklin M. Foote, 1790 Broadway, New York 19. 


SECTIONAL 


ACADEMY OF MEDICINE OF NorTHERN New JERSEY, SECTION ON 
Eye, Ear, ann THROAT 
President: Dr. Anthony M. Sellitto, 115 Connett Pl., South Orange. 
Secretary: Dr. W. F. Grant, 1224 Salem Avenue, Hillside, N. J. 
Place: 91 Lincoln Park South, Newark. Time: 8:45 p. m., second Monday of 
each month, October to May. 


Ark-La-Tex Socrety 
President: Dr. W. Griffin Jones, 4421 Creswell, Shreveport, La. 
Secretary: Dr. F. L. Bryant, Shreveport, La. 
Place: Shreveport Club. Time: 6:30 p.m. first Monday, Sept. to June (incl.). 


Centrat Society oF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Clifton S. Turner, 216 Parkside Dr., Peoria. 
Secretary-Treasurer: Dr. Philip R. McGrath, Jefferson Bldg., Peoria. 
Place: Various Central Illinois towns. Time: Two meetings a year. ' 


CentTraL WIsconsIN Society OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Edward J. Zeiss, 103 W. College Ave., Appleton, Wis. 
Secretary: Dr. G. L. McCormick, 650 S. Central Ave., Marshfield. 


Hawart Eye, Ear, Nose anp THROAT SOCIETY 
President: Dr. Robert T. Wong, 1147 Union Street, Honolulu. 
Secretary-Treasurer: Dr. Ogden Pinkerton, Young Hotel Bldg., Honolulu. 
Place: Pacific Club, Honolulu. Time: Third Thursday of each month. 


INTER-MouNTAIN OT0-OPHTHALMOLOGICAL SOCIETY 
President: Dr. Ralph O. Porter, 50 North Ist East, Logan. 
Secretary-Treasurer: Dr. Harry O. Frazier, 707 Medical Arts Bldg., Salt Lake. 
Place: University Club, Salt Lake City. Time: 7:00 p. m., third Monday of 
each month, September through May. 


New ENGLAND OPHTHALMOLOGICAL SocIETY 
President: Dr. Benjamin Sachs, 520 Beacon Street, Boston. 
Secretary-Treasurer: Dr. Garrett L. Sullivan, 101 Bay State Rd., Boston 15. 
Place:. Massachusetts Eye and Ear Infirmary, 243 Charles St., Boston. Time: 
8 p. m., third Wednesday of each month from November to April, inclusive. 


Paciric Coast OTo-OPHTHALMOLOGICAL SOCIETY 
President: Dr. Guy Boyden, 1735 N. Wheeler Ave., Portland 12, Ore. 
Secretary-Treasurer: Dr. C. Allen Dickey, 450 Sutter St., San Francisco 8. 
Place: San Francisco. Time: Spring, 1950. F 
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Pucet Sounp ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 

President: Dr. Robert Wightman, 1114 Boylston Ave., Seattle, Wash. 

Secretary-Treasurer: Dr. Barton E. Peden, 301 Stimson Bldg., Seattle 1, Wash. 

Place: Seattle or Tacoma, Wash. Time: Third Tuesday of each month except 
June, July and August. 


Rock River VALLey Eye, Ear, Nos—E AND THROAT SOCIETY 
President: Dr. Robert C. Fringer, Rockford News Tower, Rockford, Ill. 
Secretary-Treasurer: Dr. Vernon C. Voltz, 806 Gas-Electric Bldg., Rockford, Il. 
Place: Rockford, Ill., or Janesville or Beloit, Wis. Time: Third Tuesday of each 

month from October to April, inclusive. 


SacGInaw VALLEY ACADEMY OF OPHTHALMOLOGY & OTOLARYNGOLOGY 
President: Dr. V. E. Cortopassi, 324 S. Washington Avenue, Saginaw, Mich. 
Secretary: Dr. A. J. Cortopassi, 324 S. Washington Ave., Saginaw, Mich. 
Place: Saginaw, Bay City or Flint, Mich. Time: Second Tuesday evening. 


Sroux Eye anp Ear ACADEMY 


President: Dr. M. W. Eggers, Sioux Falls, S. D. 


Secretary-Treasurer: Dr. W. P. Davey, 2101 Grandview Blvd., Sioux City 18, 
Iowa. 


SouTHERN MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 

AND OTOLARYNGOLOGY 
President: Dr. Murdock Equen, Atlanta, Georgia. 
Secretary: Dr. Edley H. Jones, 1301 Washington Street, Vicksburg, Miss. 
Place: Cincinnati, Ohio. Time: November 15-17. 


SOUTHWESTERN ACADEMY OF Eye, Ear, NoSE AND THROAT 


President: Dr. H. L. Brehmer, 221 W. Central Ave., Albuquerque, N. Mex. 
Secretary: Dr. A. E. Cruthirds, 1011 Professional Bldg., Phoenix, Ariz. 


SOUTHWESTERN MICHIGAN TRIOLOGICAL SOCIETY 
President: Dr. W. M. Dodge, 716 First National Bank Bldg., Battle Creek. 
Secretary-Treasurer: D. Kenneth Lowe, 25 W. Michigan Ave., Battle Creek. 
Time: Last Thursday of September, October, November, March, April and May. 


WESTERN PENNSYLVANIA Eye, Ear, Nose AND THROAT SOCIETY 
President: Dr. Harold M. Griffith, Johnstown, Pa. 
Secretary-Treasurer: Dr. Fred E. Murdock, 28% W. Scribner St., Dubois. 


STATE 


ARKANSAS State Mepicat Society, Eye, Ear, Nose anp THRoaT SECTION 
President: Dr. C. G. Hinkle, Batesville, Arkansas. 
Secretary: Dr. K. W. Cosgrove, 115 E. Capitol, Little Rock. 
Place: Little Rock, Arkansas. Time: Second week in April. 


CoLtorapo OPHTHALMOLOGICAL SOCIETY 

President: Dr. Leonard Swigert, Republic Bldg., Denver 2. 

Secretary: Dr. James C. Strong Jr., 209 16th Street, Denver 2. 

Place: University of Colorado Medical Center, Denver. Time: 3:00 p. m., third 
Saturday of each month, September to May, inclusive. 


Connecticut State Mepicat Society, SECTION oN Eye, Ear, 
Nose AND THROAT 
President: Dr. P. W. Snelling, 85 Jefferson Street, Hartford, Conn. 
Secretary-Treasurer: Dr. Max Alpert, 881 Lafayette St., Bridgeport, Conn. 
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GeorGIA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Lester A. Brown, 137 Doctors Bldg., Atlanta, Georgia 
Secretary-Treasurer: Dr. B. E. Collins, 701 Elizabeth St., Waycross. 
Place: Oglethorpe Hotel. Time: March 1950. 


INDIANA ACADEMY OF OPHTHALMOLOGY AND OrTo-LARYNGOLOGY 


President: Dr. Byron Lingemann, Crawfordsville, Ind. 
Secretary: Dr. Myron S. Harding, 23 E. Ohio St., Indianapolis. 


Iowa ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Dean M. Lierle, University Hospital, lowa City, Iowa. 
Secretary-Treasurer: Dr. C. A. Noe, 102-3rd Ave. S.E., Cedar Rapids, Iowa. 


Kansas State Mepicat Society, SECTION ON OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President: Dr. Clifford Mullen, 1409 Minnesota Ave., Kansas City, Kans. 

Secretary: Dr. Morris J. Ryan, 905 N. 7th St., Kansas City. 


LoutstaANA-MIssIssipPpI OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


President: Dr. William Wagner, 921 Canal Street, New Orleans, La. 
Secretary: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 


MenicaL Society OF THE STATE OF PENNSYLVANIA, SECTION ON 
Eye, Ear, Nose AND THROAT DISEASES 

Chairman: Dr. William T. Hunt Jr., 1205 Spruce St., Philadelphia 7. 

Secretary: Dr. Gabriel Tucker, 250 S. 18th St., Philadelphia 3. 


MICHIGAN STATE MepicaL Society, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman: Dr. Ralph H. Gilbert, 110 Fulton St. E., Grand Rapids. 

Secretary: Dr. Walter Z. Rundles, 620 Maxine Ave., Grand Rapids. 


MINNESOTA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

President: Dr. Avery Prangen, Mayo Clinic, Rochester. 

Secretary-Treasurer: Dr. Frank Adair, 822 Lawry Medical Arts Bldg., St. Paul.2, 
Minn. 

Place: Minneapolis Club. Time: 6:00 p. m., second Friday of each month from 

October to May. 


Montana ACADEMY OF OT0O-OPHTHALMOLOGY 


President: Dr. J. H. Herring, Lewistown. 
Secretary: Dr. Fritz D. Hurd, 309 Medical Arts Bldg., Great Falls. 


NEBRASKA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. W. Howard Morrison, 1500 Medical Arts Bldg., Omaha. 
Secretary-Treasurer: Dr. John Peterson, 1307 N St., Lincoln. 


New Jersey State Mepicat Soctety, SECTION ON OPHTHALMOLOGY, 
OTOLOGY AND RHINOLARYNGOLOGY 
Chairman: Dr. A. M. K. Maldeis, 117 N. 6th St., Camden. 
Secretary: Dr. Albert F. Moriconi, 438 Hamilton Ave., Trenton, N. J. 
Place: Atlantic City. Time: May 1950. 


New York State Menicat Socrety, Eye, Ear, Nose AND 
THROAT SECTION 

Chairman: Dr. Thomas H. Johnson, 30 W. 59th St., New York. 

Secretary: Dr. Darrell G. Voorhees, 135 E. 65th St., New York 21. 
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North Carotina Eye, Ear, Nose AND THROAT SOCIETY 


President: Dr. J. A. Harrill, Bowman Gray School of Medicine, Winston-Salem. 
Secretary: Dr. MacLean B. Leath, 


Norto Dakota ACADEMY OF OPHTHALMOLOGY AND OT0-LARYNGOLOGY 
President: Dr. George C. Foster, Fargo. 
Secretary-Treasurer: Dr. M. T. Lampert, Minot. 


OrEGON ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. C. W. Kuhn, 1020 S. W. Taylor St., Portland 5. 
Secretary: Dr. Richard Fixott, 1020 S. W. Taylor St., Portland 5. 


Place: - ree Hotel, Portland. Time: 6:30 p. m. third Tuesday of each 
month. 


PENNSYLVANIA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. D. S. DeSito, 1006 Highland Bldg., Pittsburgh, Pa. 
Secretary: Dr. Benjamin F. Souders, 143 N. 6th St., Reading. 


Ruope IsLaND OPHTHALMOLOGICAL AND OTOLOGICAL Society 
Acting President: Dr. N. Darrell Harvey, 112 Waterman St., Providence. 
Secretary-Treasurer: Dr. Linley C. Happ, 124 Waterman St., Providence. 
Place: Rhode Island Medical Society, Library, Providence. Time: 8:30 p. m,, 
second Thursday in October, December, February and April. 


SoutH CAROLINA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Pierre C. Jenkins, 155 Wentworth, Charleston. 
Secretary-Treasurer: Dr. Roderick Macdonald, 330 E. Main St., Rock Hill. 
Place: Greenville, South Carolina. Time: Sept. 12-15. 


TENNESSEE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. George Burchfield, Maryville. 
Secretary-Treasurer: Dr. Sam H. Sanders, 1089 Madison Ave., Memphis. 


Texas OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. August J. Streit, 811 Fisk Bldg., Amarillo, Texas. 
/ Secretary: Dr. John L. Matthews, 414 Navarro Street, San Antonio. 
: Place: Gunter Hotel, San Antonio. Time: Dec. 23, 1949, 


Vircinia Society or OTo-LARYNGOLOGY AND OPHTHALMOLOGY 


President: Dr. Francis H. McGovern, 105 S. Union St., Danville. 
Secretary: Dr. Peter Pastore, Richmond, Va. 


West VirGINIA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Garnett P. Morison, Charles Town, W. Va. 
Secretary: Dr. Melvin W. McGehee, Huntington, W. Va. 


LOCAL 
Axron ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. V. C. Malloy, Second National Bldg., Akron 8, Ohio. 
Secretary-Treasurer: Dr. A. L. Peter, 406 Akron Savings & Loan Bldg., 
Akron 8, Ohio. 
Place: Akron City Club. Time: 6:30 p. m., first Monday in January, March, 
May and November. 


ATLANTA Eye, Ear, AND THROAT SocIETY 
President: Dr. Russell Burke, 490 Peachtree St., N. E., Atlanta, Ga. 
Secretary: Dr. James T. King, 384 Peachtree St., Atlanta, Ga. 
Place: Academy of Medicine. Time: 7:30 p. m., fourth Monday of each month 
from October to May. 
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BattrmoreE Mepicat Society, SECTION ON OPHTHALMOLOGY 

President: Dr. James I. Moore, 11 E. Chase St., Baltimore 2. 

Secretary: Dr. Elliott Randolph, 11 E. Chase St., Baltimore 2. 

Place: Medical and Chirurgical Faculty, 1211 Cathedral St. Time: 8:30 p. m., 
fourth Thursday of each month from October to March. 


BirMINGHAM Eye, Ear, Nose AND THROAT CLUB 
President: Each member, in alphabetical order. 
Secretary: Dr. David A. McCoy, Woodward Bldg., Birmingham, Ala. 


Place: Thomas Jefferson Hotel. Time: 6:30 p. m., second Tuesday of each month, 
September to May, inclusive. 


BrooKLyN OPHTHALMOLOGICAL SOCIETY 


President: Dr. Frank E. Mallon, 1 Hanson Pl., Brooklyn 16. 
Secretary-Treasurer: Dr. Louis Freimark, 256 Rochester Ave., Brooklyn 13. 

Place: Brooklyn Eye and Ear Hospital, Greene Ave. and Cumberland St. Time: 
8:15 p. m., third Thursday in February, April, October and December. 


BuFFALO OPHTHALMOLOGIC CLUB 


President: Dr. Arthur L. Bennett, 147 Linwood Ave., Buffalo. 

Secretary-Treasurer: Dr. Herbert R. Reitz, 446 Linwood Ave., Buffalo 9. 

Place: Park Lane. Time: Second Thursday of each month from October 
to May. 


CenTRAL New York Eye, Ear, Nose aNp THROAT SOCIETY 


President: Dr. Everett Wood, Auburn, N. Y. 
Secretary-Treasurer: Dr. Alfred W. Doust, 306 State Tower Bldg., Syracuse. 
Place: Syracuse. Time: Quarterly. 


CHATTANOOGA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Each member, in alphabetical order. 
Secretary: Dr. Willard H. Steele Jr., 552 McCallie Ave., Chattanooga, Tenn. 
Place: Mountain City Club. Time: Third Thursday of each month from 
September to May. 


CuicaGO OPHTHALMOLOGICAL SOCIETY 
President: Dr. Derrick Vail, 700 N. Michigan Ave., Chicago. 
Secretary: Dr. J. R. Fitzgerald, 3215 W. North Avenue, Chicago. 
Place: Illini Union Bldg. Time: 7:30 p. m., third Monday of each month from 
October to May. 


CINCINNATI OPHTHALMOLOGIC CLUB 


Chairman: Rotate alphabetically. 

Secretary: Dr. Josef D. Weintraub, Provident Bank Bldg., Cincinnati 2, Ohio. 

Place: As announced. Time: 8:00 p. m,, second Friday of each month from 
November to May, inclusive. 


CLEVELAND OPHTHALMOLOGICAL CLUB 

President: Dr. G. L. Miller, 14805 Detroit Avenue, Lakewood, Ohio. 
Secretary: Dr. W. P. Chamberlain, 7405 Detroit Avenue, Cleveland, Ohio. 
Place: Hotel Statler, Cleveland. Time: Second Tuesday in November, January, 

February and April. 

CoLLEGE OF PHYSICIANS, PHILADELPHIA, SECTION ON OPHTHALMOLOGY 
President: Dr. Perce de Long, 27 S. 20th St, Philadelphia. 
Clerk: Dr. M. Luther Kauffman, Medical Arts Bldg., Jenkintown, Pa. 
Place: College of Physicians Bldg. Time: 8:15 p. m., third Thursday of every 
month from October to May, inclusive. 
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Co_umsBus Eye, Ear, Nose anp THROAT SOCIETY 
President: Dr. Claud Perry, 40 South 3rd Street, Columbus, Ohio. 

Secretary-Treasurer: Dr. Vernon D. Stephens, 9 Butler Avenue, Columbus, Ohio. 
Place: University Club. Time: 6:00 p. m., first Monday of each month, irom 
October to May, inclusive. 


Corpus Curist: Eye, Ear, Nose TuHroat 
President: Dr. B. B. Friedman, Jones Bldg., Corpus Christi, Texas. 
Secretary: Dr. S. K. Stroud, Medical Professional Bldg., Corpus Christi, Texas. 
Place: Nueces Hotel. Time: 6:30 p. m., third Tuesday of each month from 
October to May. 


Datias ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. C. A. Hoefer, 1719 Pacific Ave., Dallas, Texas. 
Secretary: Dr. W. B. Wilkinson, Tenth and Zangs, Dallas, Texas. 
Place: Melrose Hotel. Time: 6:30 p. m., first Tuesday of each month from 


October to June. The November, January and March meetings are devoted 
to clinical work. 


Des Motnes AcaDEMY OF OPH*HALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Byron Merkel, 1112 Equitable Bldg., Des Moines, Iowa. 
Secretary-Treasurer: Dr. H. H. Gurau, 213 Bankers Trust Bldg., Des Moines, 
lowa. 


Place: — Moines Club. Time: Secoad Monday of every month from September 
to May. 


Detroit OPHTHALMOLOGICAL CLUB 
Chairman: Members rotate alphabetically. 
Secretary: Dr. Wesley G. Reid, 974 Fisher Bldg., Detroit 2. 
Place: Wayne County Medical Society. Time: Second Monday of each month, 
November to April, inclusive. 


Detroit OPHTHALMOLOGICAL SOCIETY 
President: Dr. Aaron Ricker, Pontiac, Mich. 

‘ Secretary: Dr. A. P. Wilkinson, 974 Fisher Bldg., Detroit 2. 

i Place: L’Aiglon-Fisher Bldg. Time: 6:30 p. m., third Thursday of each month 
from November to April, inclusive. 


Eastern New York Eye, Ear, Nose AND THROAT ASSOCIATION 
President : Dr. John H. Sulzman, 1831 Fifth Ave., Troy, N. Y. 
Secretary-Treasurer: Dr. E. Martin Freund, 762 Madison Ave., Albany 3. 
Place: Albany, Troy, Schenectady, rotating monthly. Time: 8 p. m.,, first 
Thursday of each month, from October to June. 


Fort Worth Eye, Ear, Nose anp THRoaT Society 

President: Dr. John Eschenbrenner, 306 W. Broadway, Fort Worth, Texas. 

Secretary-Treasurer: Dr. C. Keith Barnes, 921 Neil P. Anderson Bldg., Fort 
Worth 2, Texas. 

Place: All Saints Hospital. Time: 6:30 p. m., first Friday of each month except 
July and August. 


Houston ACADEMY OF MEDICINE, OPHTHALMOLOGICAL AND 
Orto-LaRYNGOLOGICAL SECTION 


President: Dr. Norma B. Elles, Niels Esperson Bldg., Houston, Texas. 
Secretary: Dr. R. Marion Johnson, Medical Arts Bldg., Houston, Texas. 

Place: River Oaks Country Club. Time: 6:30 p. m., second Thursday of each 
month from October to June. 
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INDIANAPOLIS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


President: Dr. Kenneth L. Craft, 1002 Hume Mansur Bldg., Indianapolis 4. 

Secretary: Dr. J. Lawrence Sims, 809 Hume Mansur Bldg., Indianapolis 4. 

Place: Indianapolis Athletic Club. Time: 6:30 p. m., second Thursday of each 
month from November to May. 


Kansas City Society or OPHTHALMOLOGY AND OT0-LARYNGOLOGY 
President: Dr. John McLeod, Argyle Bldg., Kansas City, Mo. 
Secretary: Dr. James W. May, 906 Grand Ave., Kansas City, Mo. 

Time: 6:00 p. m., third Thursday of each month from November to May. The 
November, January and March meetings are devoted to clinical work. 


Lonc Beacu Eye, Ear, Nose anp TuHroat SOCIETY 
President: Dr. Orville W. Cole, 125 E. 8th St., Long Beach 2, Calif. 
Secretary: Dr. Edmund Godwin, 117 E. 8th St., Long Beach, Calif. 
Place: Seaside Memorial Hospital. Time: 6:15 p. m., third Wednesday of each 
month from October to May. 


Los ANGELES OPHTHALMOLOGICAL SOCIETY 


President: Dr. William Endres, 523 W. 6th St., Los Angeles, Calif. 

Secretary: Dr. Robert A. Norene, 727 W. 7th St., Los Angeles 14. 

Place: 3550 Wilshire Blvd., Los Angeles. Time: 6:30 p. m., third Tuesday of 
each month, September through June. 


Los ANGELES SociETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Warren A. Wilson, 1930 Wilshire Blvd., Los Angeles 5. 
Secretary-Treasurer: Dr. Victor Goodhill, 2007 Wilshire Blvd., Los Angeles 5. 
Place: Los Angeles County Medical Association Bldg., 1925 Wilshire Blvd. 

Time: 6:00 p. m., fourth Monday of each month from September to May, 
inclusive. 
Eye aND Ear Society 
President: Dr. Joseph S. Heitger, Heyburn Bldg., Louisville, Ky. 
Secretary-Treasurer: Dr. J. W. Fish, 321 W. Broadway, Louisville, Ky. 
Place: Brown Hotel. Time: 6:30 p. m., second Thursday of each month from 
September to May, inclusive. 


Lower ANTHRACITE Eye, Ear, Nos—E AND THROAT SOCIETY 
Chairman: Each member in alphabetical order. 
Secretary: Dr. James J. Monohan, 31 S. Jardin St., Shenandoah, Pa. 


MepicaL Society OF THE District oF CoLUMBIA, SECTION OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Dr. P. S. Constantinople, 1835 I St. N. W., Washington. 
Secretary: Dr. Frazier Williams, 1801 I St. N. W., Washington. 
Place: 1718 M St. N. W. Time: 8 p. m., third Friday of each month from October 
to April, inclusive. 


Mempuis Society oF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Each member, in alphabetical order. 
Secretary: Dr. Sam H. Sanders, 1089 Madison Ave., Memphis, Tenn. 
Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time: 8 p.m., 
second Tuesday of each month from September to May. 


MILWAUKEE OtT0-OPpHTHALMIC SOCIETY 
President: Dr. S. S. Blankstein, 208 E. Wisconsin Avenue, Milwaukee 2. 
Secretary-Treasurer: Dr. J. P. Wild, 161 W. Wisconsin Avenue, Milwaukee. 


Place: Athletic Club. Time: 6:30 p. m., fourth Tuesday of each month from 
October to May. 
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MontcomMery County Mepicat Society 
Chairman: Dr. H. V. Dutrow, 1040 Fidelity Medical Bldg., Dayton, Ohio. 

Secretary-Treasurer: Dr. Maitland D. Place, 981 Reibold Bldg., Dayton, Ohio. 
Place: Van Cleve Hotel: Time: 6:30 p. m., first Tuesday of each month from 
r to June, inclusive. 


MONTREAL OPHTHALMOLOGICAL SOCIETY 
President: Dr. B. Alexander, Medical Arts Bldg., Montreal 25, Canada. 
Secretary: Dr. R. Cloutier, Medical Arts Bldg., Montreal 25, Canada. 

Time: Second Thursday of October, December, February and April. 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. James B. Miller, S. Garden Street, Columbia, Tenn. 
Secretary: Dr. N. B. Morris, 647 Doctors Bldg., Nashville 3, Tenn. 

Place: James Robertson Hotel. Time: 6:30 p. m., third Monday of each month 
from October to May. 


New ORLEANS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


President and Secretary: Dr. Mercer G. Lynch, Ochsner Clinic, New Orleans 15, 
La. 
Place: Charity Hospital. 


Time: 8 p. m., first Tuesday of every month. 


New York AcapEMy OF MEDICINE, SECTION OF OPHTHALMOLOGY 


Chairman: Dr. Wendell L. Hughes, 131 Fulton Ave., Hempstead, N. Y. 
Secretary: Dr. Isadore Givner, 108 E. 66th St., New York 21. 

Place: Academy of Medicine. Time: 8:30 p. m., third Monday of every month 
from October to May, inclusive. 


New York Society ror CLINICAL OPHTHALMOLOGY 
President: Dr. Sidney A. Fox, 63 E. 75th Street, New York. 
Secretary: Dr. Leon Ehrlich, 211 Central Park W., New York. 
Place: New York Academy of Medicine, 2 E. 103d St. Time: 8 p. m.,, first 
Monday of each month from October to May, inclusive. 


Oxvanoma City ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Charles A. Royer, 1221 N. W. 19th St., Oklahoma City. 

Secretary: Dr. C. W. McClure, 1005 Medical Arts Bldg., Oklahoma City. 
Place: University Hospital. Time: 7:30 p. m., first Tuesday of each month 
from September to June. 


OmaHA AND Councit Biurrs OPHTHALMOLOGICAL AND 
Orto-LaRYNGOLOGICAL SOCIETY 
President: Dr. T. T. Smith, 211 Medical Arts Bldg., Omaha. 
Secretary-Treasurer: Dr. George T. Alliband, 1020 Medical Arts Bldg., Omaha 2. 
Place: Omaha Club, 20th and Douglas Sts. Omaha. Time: 6 p. m. dinner; 7 p. m. 
program; third Wednesday of each month from October through April. 


Passaic-BERGEN OPHTHALMOLOGICAL CLUB 
President: Dr. Thomas Sanfacon, 340 Park Ave., Paterson, N. J. 
Secretary-Treasurer: Dr. J. Averbach, 435 Clifton Ave., Clifton, N. J. 
Place: Doctors Lounge, Paulsen Medical and Dental Bldg. Time: 8 p. m., last 
Tuesday of each month except June, July and August. 


PHILADELPHIA County Mepicat Socrety, Eve Section 
President: Dr. Alfred Cowan, 1930 Chestnut Street, Philadelphia 3, Pa. 
Secretary: Dr. L. Waller Deichler, 1930 Chestnut St., Philadelphia 3. 
Time: First Thursday of each month from October to May. 
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PrittspuRGH OPHTHALMOLOGICAL SOCIETY 
President: Dr. John S. Plumer, 121 University Place, Pittsburgh. 
Secretary: Dr. Samuel D. Evans, 1501-1502 Park Bldg., Pittsburgh 22. 


Place: Pittsburgh Academy of Medicine Bldg. Time: 8:00 p. m., fourth Monday 
of each month, except June, July, August and September. 


Reapinc Eye, Ear, Nose anp THroat Society 
President: Dr. W. J. Hertz, 125 N. 8th Street, Allentown, Pa. 
Secretary: Dr. Paul C. Craig, 232 N. Sth St., Reading, Pa. 
Place: Wyomissing Club. Time: 6:00 p. m., third Wednesday of each month 
from September to July. 


RicHMonp Eye, Ear, Nose AND THROAT SOCIETY 
President: Dr. Clifford A. Folkes, Professional Bldg., Richmond, Va. 
Secretary: Dr. W. F. Bryce, 4920 New Kent Road, Richmond, Va. 
Place: Commonwealth Club. Time: 6 p. m., firth Tuesday of January, March, 
May and October. 


RocHEstTer Eye, Ear, Nose THROAT CLUB 


President: Dr. Frank Barber, 75 S. Fitzhugh St., Rochester, N. Y. 
Secretary-Treasurer: Dr. Charles T. Sullivan, 277 Alexander St., Rochester, N. Y. 


St. Lours County MepicaL Socrety, SECTION oF Eye, Ear, 
NosE AND THROAT 

President: Dr. Orien B. Patch, 205 West 2nd St., Duluth, Minn. 

Secretary: Dr. J. C. O'Neill, 205 West 2nd St., Duluth, Minn. 

Place: St. Mary’s Hospital, Duluth. Time: Second Thursday of each month 

from September through May. 


St. Louis OpHtHALMIC Society 


President: Dr. Daniel Bisno, 4500 Olive Street, St. Louis 8. 

Secretary: Dr. J. H. Bryan, 3720 Washington Blvd., St. Louis 8. 

Place: Elliott Auditorium, McMillan Hospital. Time: Fourth Friday of each 
month from October to April, inclusive, except December, at 8:00 p. m. 


San ANTONIO Society OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. A. A. Nesbit, South Texas Bank Bldg., San Antonio, Texas. 

Secretary-Treasurer: Dr. Fred B. Cooper, 827 Medical Arts Bldg., San Antonio 5, 
Texas. 

Place: San Antonio, Texas, Brooke General Hospital and Randolph Field. Time: 

7 p. m., second Tuesday of each month from October to May. 


San Francisco County Mepicat Society, SECTION ON Eye, 
Ear, Nose AND THROAT 

President: Dr. William Duggan, 490 Post St., San Francisco 2. 

Secretary: Dr. George Campion, 490 Post St., San Francisco 2. 

Place: Society’s Bldg., 2180 Washington St., San Francisco 9. Time: 8:15 p. m., 

fourth Tuesday of every month except June, July and December. 


SHREVEPORT Eye, Ear, Nose AND THROAT SOCIETY 


President: Dr. Ralph Riggs, Medical Arts Bldg., Shreveport, La. 

Secretary-Treasurer: Dr. Frank L. Bryant, 2622 Greenwood Rd., Shreve- 
port 2, La. 

Place: Shreveport Club. Time: 6:30 p. m., first Monday of every month except 

June, July and August. 
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SPOKANE ACADEMY OF OPHTHALMOLOGY AND OTo-LARYNGOLOGY 
President: Dr. Phillip B. Greene, Old National Bank Bldg., Spokane, Wash. 
Secretary: Dr. Cornelius E. Hagan Jr., Old National Bank Bldg., Spokane, Wash. 
Place: Paulsen Medical and Dental Bldg. Time: 8 p. m., fourth Tuesday of 

each month except, June, July and August. 


Totepo Eye, Ear, Nose TuHroat Society 


President: Dr. James Cooper, 316 Michigan Street, Toledo 2, Ohio. 
Secretary: Dr. William H. Bonser, 219 15th Street, Toledo, Ohio. 
Place: Toledo Club. Time: 8:00 p. m., second Tuesday of each month. 


Toronto ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 


Chairman: Dr. A. L. Morgan, Medical Arts Bldg., Toronto, Canada. 

Secretary: Dr. J. C. Hill, Medical Arts Bldg., Toronto 5, Canada. 

Place: Academy of Medicine, 288 Bloor St. W. Time: 8:00 p. m., second 
Tuesday of each month, November to April. 


WasarncTon, D. C., OPHTHALMOLOGICAL SOCIETY 


President: Dr. Jerome A. Sansoucy, 2017 Massachusetts Ave. N. W., Washing- 
ton, D. C. 

Secretary: Dr. Thomas A. Egan, 1835 Eye St. N. W., Washington, D. C. 

Place: Hotel Kennedy-Warren. Time: 6:00 p. m., first Monday of November, 
January, March and May. 


WILKES-BARRE OPHTHALMOLOGICAL SOCIETY 


President: Dr. Joseph V. Connole, 72 W. Union Street, Wilkes-Barre, Pa. 

Secretary: Dr. Samuel T. Buckman, 70 S. Franklin St., Wilkes-Barre, Pa. 

Place: Luzerne County Medical Society. Time: 8:30 p. m., last Tuesday of each 
month from October to May. 
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CUTLER UNIVERSAL 


The Cutler Universal Implant was developed by Norman L. 
Cutler, M.D. of Wilmington, Delaware. Its purpose is to achieve 
the maximum amount of motility of the prosthesis by a positive 
mechanical contact between the implant and the prosthesis. 


Experienced technicians are employed in all of our branch 
laboratories for the fitting and manufacture of the plastic pros- 
thesis which is used in conjunction with the implant. 


@ THE FINEST IN ALL-PLASTIC ARTIFICIAL EYES 
@ ALL TYPES MOTILITY IMPLANTS 

@ SPHERE IMPLANTS (glass—plastic—gold) 
@ X-RAY THERAPY SHIELDS 


@ CONFORMERS, DRAINS, X-RAY LOCATORS 


SERVING THE PROFESSION SINCE 1851 


CHICAGO 
DETROIT 
CLEVELAND 
KANSAS CITY 
MINNEAPOLIS 
NEW ORLEANS 
ST. LOUIS 


NEW YORK 
BALTIMORE 
BOSTON 


MAGER & (OUGELMAN, IN. 
Paul Gougelman Company 


30 NORTH MICHIGAN AVENUE + CHICAGO, ILLINOIS 


BUFFALO 
PHILADELPHIA 
PITTSBURGH 
WASHINGTON 
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ON THEIR MARKS... 
KUROVAS GET SET FOR 
AN ACCURATE CONVEX GRIND 


For Kurova convex grinding, precision metal 
wheels are used as here illustrated. Thousands 
of these wheels of different power curvatures 
are made, maintained and constantly checkeds 
Wheels have locating spots and spots 

are boundary marked so that, in blocking; 
lenses can be accurately and positively 
positioned against them. Blocking pitch, 

heat application and cooling are automatically 
controlled to insure a good bond. 

Result: the true curves that mean accurate 
refraction, and lenses that do what the 

doctor ordered. 


“Fine lenses are made, 


i they don't est happen.” e / 


to be optically right. 
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SIMPLE FITTING 
OF PLASTIC EYES 


No Need For Large Stocks 
To Choose From 


NATURFORM STOCK EYE SELECTOR 
1S COMPLETE, OFFERING ALL SHAPES 
AND SIZES TO WORK WITH. COLOR 
CHART REFERENT FOR INDICATING 
COLOR TO LABORATORY IS INCLUDED. 


Write for Details on this Simple Econom- 
ical Fitting Method to— 


PRECISION-COSMET CO., INC. 
234 HENNEPIN AVE. 
MINNEAPOLIS 1, MINN. 


PRESCRIPTION 


NATURFORM 


EYE SELECTION GUIDE 


RKON orrected 


Guwe PeEnses 


Give added comfort by providing 


N. P. BENSON OPTICAL COMPANY 


MAIN OFFICE & LABORATORY: MINNEAPOLIS, MINN. 
LABORATORIES IN ALL PRINCIPAL CITIES OF UPPER MIDWEST 


maximum aberration-free visual 
field not obtainable from ordinary 
lenses. 


Since 1913 


BLANKS 
| ce Se | 
STOCK 
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FORMS 
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BROWLINE by DAY 


Every Ophthalmologist should impress 
every patient with the need for a spare 
pair of glasses—a smart and durable 
pair like the Shuron BROWLINE for 
everyday wear and an inconspicuous 
and delicate rimless like the Shuron 
SHURSET for evening and formal wear. 
Then by adding a pair of Sun Glasses 
your patient will have a complete 
OPTICAL WARDROBE. 


OPTICAL COMPANY, INC. 
GENEVA, N. Y. 


SHURSET by NIGHT 


DOCTOR: 
Don’t give your patient an ordinary eye patch. Prescribe the 


*“ADJUSTO” 
Eye Shield 
AMBLYOPIA EXANOPSIA —Will not interfere with lid 


movement. 
CORNEAL ULCER—Will admit air through shield. 
INJURED OR POST-OPERATIVE CONDITION—Will do 
away with any unnecessary pressure. 
The “ADJUSTO” is the only shield with a flexible frame 
that conforms to the facial contours, and expanding pleats 
adjustable to the eye dressing, without applying pressure. 
It is the only eye shield made which can be moulded 
around the lens of eye glasses with simple ease. The 
“ADJUSTO” can be boiled or autoclaved for sterilizing, 
or can be washed with soap and water and the pleats will 
not come out! Available at all leading Drug, Surgical 
and Optical stores. Retails at 50c 
ADJUSTO EYE SHIELD COMPANY 
1060 Lexington Avenue, New York 21, New York 


PARAVOX 


VERI-small Hearing Aid, although tiny in size, can pro- 
duce powerful volume, if needed, for extreme hearing 
loss. Light in weight, easy to conceal. 

Another point, Paravox nation-wide sales outlets 
permit “one-minute” service, a vital point to users. 
Thousands enjoy their Paravox, like the exclusive 
plastic chassis which has been 600 foot drop-tested, 
ton pressure tested, humidity tested, and is a national 
design winner. 


Accepted by the Council on Physical Medicine, 
American Medical Association. 


Made by PARAVOX, INC. 
2056 East Fourth Street © Cleveland 15, Ohio 
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SURGICAL INSTRUMENTS CO., INC,, 


520 FIFTH AVENUE, NEW YORK 18, N. Y. 


ESTABLISHED 1875 


LEBENSOHN NEAR VISION TEST CHART 


(Revised 1947) 


The use of both sides of this substantial chart permits the 
presentation of a wide variety of tests that will be found 
useful in office or clinic. Basically a miniature Snellen 
chart, it gives presise reading acuity expressed as distance 
equivalent, decimal or visual efficiency. 
The newest edition has an accommodation or near test 
that is positive but simple to use; a duochrome test for 
near and a bead chain for fixing the working distance at 
35 em. The chart has reading types in English and Spanish, 
with type sizes and Jaeger equivalents as well as a near 
test for illiterates. 
Two sides as illustrated, in plastic covered frame with hanger 


and measuring chain. 
Cat. No. B4285 Price $6.50 


HERTEL EXOPHTHALMOMETER 


Improved over the original German model, in that it has front 
surface mirrors which do away with parallax, this exoph- 
thalmometer enables the examiner to measure the degree of 
exophthalmia accurately and rapidly without assistance. 

The right member slides over a calibrated millimeter rule. 
Each member has two mirrors mounted at right angles, one 
above the other. When the instrument is in position, with 
the two outer points in contact with the temporal margin 
of each orbit, the profile of the cornea is seen in one mirror 
and the scale in the other. The scale reading directly above 
the corneal image gives its protrusion in millimeters. 

The separation of the two members is shown on the slide. 
All measurements of the same case must be made with the 
members separated to the same reading on the sliding scale. 


Price $47.50 


BERENS TEST OBJECTS 


These test objects are adapted for either tangent screen or 
for perimetry and campimetry. The test objects are white 
and colored spheres mounted on non-reflecting pins. The 
latter are held in split wands to keep the examiner’s hand 
out of the visual fleld. The test objects come in a range of 
sizes from 4mm. to 20mm. both white and colored. 

The large set has 40 objects en i the complete range 
of sizes with two 8” and one 15” wands. The small set (illus- 
trated) has 24 objects from .5 to 5.0mm. with an 8” wand. 
The advantage of these test objects is that they always — 
the same angular stimulus regardless of the angle at which 


they are hel 
Small set as described, complete in case Price $12.50 
Price $29.50 


Large set as described, complete in case 


ANTRUM SYRINGE 


and 
KILLIAN ANTRUM CANULA 


Made of the best imported English ogg rubber. Complete 
with valves. Will give years of service. 


Cat. No. D6732 Syringe 
Cat. No. E7650 Canula 


Price $3.25 
Price $2.50 
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We are one of the oldest, and most reputable wholesale opti- 


cians in the east, serving the discriminate ophthalmologist. 


An inquiry from you will bring a representative at your con- 


venience to outline our superior service plan. 


MAX ZADEK, INC. 


established 1904 
115 Fulton Street New York 8, N.Y. 


RIGGS OPTICAL COMPANY 


DISTRIBUTORS OF BAUSCH & LOMB PRODUCTS 
MAIN OFFICES, CHICAGO, ILLINOIS 


LABORATORIES AND BRANCH OFFICES LOCATED IN MID-WESTERN CITIES 


TO SERVE YOUR 
PRESCRIPTION NEEDS 
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Ir you’re looking for a short-short version of 
a Household Medical book, friend, you wandered 
into the wrong cigarette ad. But if you want a 
Treat instead of a Treatment... this you’re 
going to like! Old Golds are as smooth and 
mellow and downright good as nearly 200 years 
of tobacco know-how can make ’em. Old Golds 
are packed with the smoking pleasure that comes 
from just one thing—the world’s best tobacco. 
That’s our short-short story. The happy ending 
comes when you light an Old Gold... today? 


For a Tucat instead of a Treatment... 
treat yourself OLD GOLDS 
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MICROGONIOSCOPIC APPARATUS 
Otto Barkan, M.D. 
The stand is fully adjustable and counter-balanced for any position of 


the microscope. 


Equipped with Bausch & Lomb corneal microscope if desired; or your 
own corneal microscope head may be adapted, detachable for regular use. 


All lenses and accessories for Gonioscopy and Goniotomy also available. 


FOCAL 
ILLUMINATOR 
Otto Barkan, M.D. 


This small lamp is only 
412 inches overall. 


Even illumination of high 
intensity. 


Serves many uses. 


Descriptive leaflets on re- 
quest. 
Shown with illuminator attached 


PARSONS OPTICAL LABORATORIES, INC. 
518 POWELL STREET SAN FRANCISCO 2, CALIF. 


Thank You Doctor 
for Prescribing 
Obnrig Superior 
Contact Lenses 


49 EAST 5ist STREET * NEW YORK, 22, N. Y. 
Branches in 


PHILADELPHIA MONTREAL 
JOHANNESBURG 
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SIMPLIFIED ASTIGMOMETER | 


(Lebensohn) 


PLASTIC 
WASHABLE 
“NO COMPUTATION REQUIRED” 


Send for Literature 


Immediate Shipment 


EACH $7.50 


(Actual size 13/4” x 14”) 


Belgard, 


Wholesale Rx Opticians 
109 No. Wabash Ave. Chicago, Ill., P.O. Box O 


NOW—A TRUE 6-0 CATGUT SUTURE 
By ETHICON for CORNEAL SURGERY 


RECENT ADVANCES in corneal surgery have resulted in the 
production of a new Ethicon Mild Chromic Catgut Suture with 
two % circle needles attached. Its outstanding advantages 
include: (1) fine closure of needle, (2) exact 6-0 diameter, (3) 
Tru-Chromicization with chrome evenly distributed throughout, 
and (4) dependable absorption. 


Developed with the aid of eminent eye surgeons, this suture 
has received wide acclaim 1 doz. tubes to box, $8.75 


STORZ INSTRUMENT COMPANY 
4S|70°, AUDUBON AVE. ST. LOUIS, MISSOURI 


38 
‘ 
a 
/ 
; 
: 


chioet Tonometers 


IMPROVED MODEL—Stainless—MADE IN U.S.A. 


Guaranteed dependably accurate, this improved model 
Schioetz Tonometer is constructed to meet the specifications 
adopted by the Committee On Standardization of Tonometers 
of the American Academy of Ophthalmology and Otolaryn- 
gology. The new shape of its hammer and its contact with 
the plunger, and the new design of the dial with inserted 
mirror to overcome parallax error, are two improvements 


instruments. 


friction. 


Specify Mueller A-161. 


and Company 


408 S. HONORE ST. 


of great importance which overcome shortcomings of earlier 


All moving parts are accurately machined, highly polished, 
fitted to close tolerances in weight and balance to minimize 
Furnished complete in case, with detailed direc- 
tions for use, and table and graph of intra-ocular pressures. 
Each, complete, $55.00. 


IMMEDIATE DELIVERY FROM STOCK 


Order Direct From 


CHICAGO 12, ILL. 


KOLLMO 
New York CORPORATIO 


Many patients with only 2 
to 10 per cent vision can be ~| 


For Cases of LOW VISUAL ACUITY 


greatly helped by Spectel 
telescopic spectacles. 
These spectacles produce 
images enlarged 1.7 or 2.2 
diameters. Worn like ordi- 
nary spectacles, they in- 
clude corrective lenses if 
needed and accommodate 
reading additions for close 
work. 

Fitting Spectel telescopic 
spectacles calls for no com- 
plicated procedure. Trial 
sets are neither elaborate 
nor costly. Full details are 
given in Bulletin 302. 


N Distributed in Canada by 
Imperial Optical Company. 
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One for each year . . . since 1919 quality products and precision 
craftsmanship have established the Dow reputation with a discrim- 
inating clientele. Only the best known manufacturers’ optical mer- 
chandise is used in our laboratories. Skilled craftsmen, trained to 
give full attention to the smallest detail, assure expert handling of 
all your prescriptions. Here you will find, your orders carefully 
attended to . . . unfailing service . . . and a wide stock of the best 
known products. 


Featured among the recognized lines we carry are neutral absorp- 
tive Soft-Lite Lenses—recommended for greater patient satisfaction. 


Dow Optical Company 
W. E. Dow, President 
Chicago, Ill. 
30 No. Michigan Ave. 


ONDONWL OPTICIANS 


BY APPOINTMENT BY APPOINTMENT 
SURGEONS: PRESCRIP TIONS-ONLY 
AND 
MANUFACTURERS OF 
ALL KINDS OF 


OPHTHALMIC INSTRUMENTS 
AND 
EQUIPMENT 


I5.WIGMORE. STREET. LONDON ,W.1.ENGLAND. 
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so “TRUE TO LIFE” 


FRIED & KOHLER’S 
ARTIFICIAL HUMAN EYES 


Especially made to order by Skilled Artisans 


@ Comfort and pleasing cosmetic appearance guaranteed. 


@ Eyes also fitted from stock by experts. Selections sent 
on memorandum. 


@ Referred cases carefully attended. 


FRIED & KOHLER, INC. 


Specialists in plastic and glass artificial human eyes exclusively. 
665 FIFTH AVE. (near 53rd St.) NEW YORK 22, N. Y. Tel. ELdorado 5-1970 


“Over Fifty Years devoted to pleasing particular people.” 
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HE Arcy or OPHTHALMOLOGY is by the American M 
the 4 of Ophthalmolog Herman Knapp in 
American thalmologists with a ication devoted not only. to original contri 
~ the field of op logy but to a survey of the ophthalmologic literature and 
the transactions of ys ae societies. 
Manuscripts for tion, books for review and correspondence 
10 to Dr. Francis Heed Adler, Chief Editor, 
treet, a Communications regarding subscriptions, see should 
addressed, Arncuives or OPHTHALMOLOGY, American Medical Association, 


Street, Chicago 10. 
Articles are accepted for publication on condition that are contributed solely to the 
Arciives or OPHTHALMOLOGY. Manuscripts must be pe Be. preferably double spaced, 
and the original copy should be submitted. Zinc etchings and halftones will be supplied by 
the Association when the original illustrations warrant reproduction and when their number 
is not considered excessive. 
Footnotes and bibli 


credit is given. However, the reproduction for commercial purposes Be ack sy sin A 
tion will not be permitted. 


The Arcnives or OPHTHALMOLOGY is issued monthly. The 
postage. Single copies are $1.00, postpaid. 

Checks, money orders and drafts should be made payable to the American Medical 


OTHER PERIODICAL PUBLICATIONS 
of the American Medical Association 


THE JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION—Weekly. Covers all the medical sciences 
and matters of general medical interest. Ilustrated. Annual subscription price (three volumes): domestic, 
$12.00; Canadian, Har sty 50; foreign, $16.00. Single copies, 35 cents. 

ARCHIVES OF INTERNAL MEDICINE—Monthly. Devoted to the Re painten st advanced original clinical 

laboratory investigations in internal medicine. Illustrated. ual subscription price (two volumes) : 
Canadian, $8.40; foreign, $9.00. Single copies, cents. 

ARCHIVES OF NEUROLOGY AND PSYCHIATRY—Monthly. A medium for the tation of original 
transa of special societies, etc. Illustrated. Annual subscription price (two volumes) : domestic, $10.00; 
Canadian, ngi0. 40; foreign, $11.50. Single copies, $1.00. 

ARCHIVES “4 DERMATOLOGY AND SYPHILOLOGY—Monthly. 

and p diseases and lis. Publishes 
transactions of the important dermatologic reviews, etc. 
ual subscription price (two volumes): domestic, $10.00; Canadian, $10.40; foreign, $11.00. 


from ‘foreign and Gumestio literature, book re Annual 
subscription price (two volumes) : $10.00; Canadian, $10. y Bingle copies, $1.00. 
ARCHIVES OF SURGERY—Monthly. Devoted largely to the Anveatigative and clinical phases of gy 4 
monthly reviews on orthopedic and urologic surgery. Well illustrated. Annual subscription go ng 
volumes) : domestic, $10.00; Canadian, $10.40; foreign, $11.00. Single copies, $1.00, except special numbers. 
ARCHIVES OF OTOLARYNGOLOGY—Monthly. A medium for the . of original articles on 
transactions of special soci ‘oe e subscription price (two volumes): domesti 
Canadian, $10.40; foreign, $11.00. Single copies, $1.00. — 
ARCHIVES OF PATHOLOGY—Monthly. A periodical devoted to the publication of original articles and 
reviews in the fleld of pathol Tilustrated umes): domestic, 
00; Canadian, $6.40; foreign, $7. 00. Single copies, 75 cents, except special : its bs 
QUARTERLY CUMULATIVE INDEX MEDICUS—Quarterly. A complete ieee and author index to 
NS eS SS of the world. Issued four times a year. Second and fourth 
reference. Subscription price, calendar year: domestic, $15.00; Canadian, 
00; foreign, 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street CHICAGO 10 
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